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PREFACE 

* # 

Having Iiitely, tluiwg aii enforced period of from 

active occupation, hud leisure to look back iipon the events of 
u somewhat htuay life^ it occurred to me that besides the 
admiidstnitioo, in aucce^ionp of two large public tuu^eums, 
and some original acientitic investigation, the rijsults of which 
can bo of interest only to the very few, there have been occa¬ 
sions which have involved n contact with wider and tnore 
vaiicd circle^.* « ^ 

Though the rwortlH of these ocaoBions have doubtless been 
inair^^y of passing or k)C4d concern, it is poasiblo that sonic- 
tliing may lie found among them wortli placing in a mom 
accessible and yermanent form tlian in the scattered journals 
or pamphlets in which they c^an only W^faund at present. 

^icli of these essaj's and addivssea as aceiued suitable for 
repuhlioation in the present collection mainly group them¬ 
selves under three distinct bmnehea of the many into ^licti 
the intellcctiiiil and educ 4 itiona] activity of our age is maiiifested, 

1. Those which are here placed first are, more closely than 
any otherSp connect^ wdth the practical work of iny life,—the 
advancement of seientifie knowledge through the de^'elopmetit 
of museinm Here I cannot reftnin from expressing my deep * 
sense of the lo^ this causa has r®!entl^' sustained by the 
premature death of Dr. Browm tkwdc. Director of the Unifed 
States National Museum. ^ Fortunately for^sciance he was 
able to formulate I’ds latest viem ^'On the Principles oT 
Museum Adiniiiistration ^ in lyi da borate papdb coiitributefl 
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PREFACE 


to the Jfewcjistlc-on-Tyne meeting of the " Asaocia- ^ 

tion" and puhlishod in the report for 1895- 

2, The esaa^TB on genera^ Biological questions treat very 
conside^hlj- of a subjeot of even vritler interest,—the per- * 
numence w* transmutation of species, especially in its bearing 
upon Wit* doctrine of evolution. It might Ij© thought that 
nothing more need now be said upon this subject, but it'is 
certain that there is still much misapprehension in relation 
to itf; and it may be interesting to some to know the 
orguments which have been brought forward at various stages 
of the great coatroversy by one wliose scientific life began 
before the publication of the Origin of Species, and to whom 
it has fallen to present the principal problems connected with ‘ 
it in various aspects and to various classes of intelligence and , 
education- If soma of the essays may not be upon the level 
of our present knowledge as to facta, the principal lines of 
thought which run through them ate pot mateirially changed 
by the additions mode to that knowledge, and so it has been 
tliought best to leave them as originally written, e^cejit for 
an occasional verbal alteration. Tlie dates at which they 
were first published shouM, in all cases, be carried in mind 
Sometimes a rcpetitfbt of ideas or even of verbal expressiona 
found elsewhere may be met with, hut these have Jieen 
allowed to stand, so that each essay may be complete in 
itscUf 

3. Upon the third subject, the main point of which is the 
advocacy of ft more syatematic study of Anthropology in this 
country, tliera has been, ns it seems to mb, less advance than 
in either of the other two •, and in putting forth its claims 

, for greater recognition 1 felt for a long time as one eiyiiig 
in the wilderness. I am glad, therefore, to have the oppor- 
tuliity of bringing^ much which has been said in some of 
t he an addresses *onoe more before the notice of those who 
Lmy liive opportunities of forwarding, the work, and also 
Itkiiowledgin^ various recent ^signs of progress, among which 
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may be mentioned the estublishTneut of e Professorship of this 

suljject by the University of OifortL 

4. The short sketches of 80150 of the pcrsonnl c^seter* 

'isticB of the* contemporary natuiiilists of our coi^cty who 

have been mo»t prominent in advancing the branches of 

sdeiioe to which the essays of the first three sections ay 

demoted form a not unnatoial seqiid to them* 

In concluflion. loy best thanks arc offlsred to the various 

institutions and persons who have kindly given permissidh Jor 

the repubUcatioD of the essays, the Bource of which is‘ ui 

' aveiy case acknowledged; but I may especially mention tho 

Council of the Royal Sodety in respect to the biogmphicail 

• notices from their Proceedings ; the Council of the Britisli 

. Afflociation for the Advancement of Science, for various addresses 

published in the reports of tbdr meetangs ; the Council of the 

Royal Institution und of the Royal Colonial Institute, foe 

lectures given i>efore tly m mid published in their Proceedings ; 

the proprietors of the North*Amerktjn Hevkvf and of Chamier^s 

Jtnmutijor articlos contributed originally to those periodicals; 

and Meears. A. and C. Black aud^Mcfisis. Macmillan and Ca 

Ltd., for illustrjitioQS of the articles on "Whales," and on 

" Fashion in Deformity." ^ -e* 

\V^ H. F* 

# 

STAsaope Oabdctb, Lost30!t> 
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MUSEUM OEGAKlSATIOifi 

It is twomty-aLK ycara since tMi Association met m Newcastle- 
^on-Tjrnfc It had then the adTantage of being presided 
over by one of the most distinguished mid populat of your 
•feUow-toWTismen. 

ConsidoTing the age usually attiuned by those upon whom 
the honour of the ptesidenoy Mis, and the length of time 
which elapses^before Ejjiti A^ociation repeats ito visit, it must 
have rarely happened that any one who baa held the office 
is spared^ not only to be present at another meeting in the 
town ill which ha has presided, hut^ also to take such an active 
part in scouring its success, and to extend such a hospitable 
welcome to his successor, as Lord Armsi^j^ has done upon 
the present occasion 

Tlse address which was deUven^ at that meetiiig must 
have been full of interest to the great majority of those 
presents It treated of many subjects more or less faruiliar 
and important to the dwellers in this part of the world* and 
it treated tBenf with the hand of a master^ a combination 
which always securer tlie attention of an audience. 

When it came to my knowledge that in the selection of 
the President for this meeting the choice had fallen upon me, 

I wag filled with apprehensioit There was nothing in my 
previous occupations or studio fKUn whidi^ felt that I could 
evolve anything in special sympathy with what is uidversalTy 
recognised m the prcmilln^ genius of thia district I was^ 

* PreiidatitUI Addms tooths Br£tlih AjaocUtion f&r tta of ^ 

ScMtHit 11th £«pEecab«r ISAS. 
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however, somewhiit reassured when reminded that in the 
regukr rototioii by which the eq_ual representation in the 
presidebtiuLl office of the diSlarent branches of science included 
in the ^aspcbtion is secmodj the turn had cojpe round for* 
some one connected with biological subjects to occupy the 
chair ’vhLch, during iho post seven years, has been filled 
\Ath such distinction by enginects, chemists, pbysicUls, 
mathematicians, and geologists. I was also reminded dmt 
the ^asociation, tliough of neeesaity iiolding ita meeting in 
some delinite locality, was by no means local iu its character, 
buE that its sphere was co-extensivc, not with the United 
Kingdom only, but witli the whole of the Britisli Doininione, 
and that our proceedings ere followed with interest wherever 
our language is undemtood—I may say, thmughout the 
civilised world. Furthennore, although its great manufacturiug * 
industries, the emineuco of its citiacM for their skill and in- ■ 
teUigeuce in the practical application of mechanical sciences, and 
the interesting and important geological features of its vicinity, 
liave conferred such fame on N^wcaiUe as almost to have 
over-ahndowed its other claims to distinction in connection with 
science, this neighbourhood is uUo associat«l with He wick, 
with Johnson, with Aider, Kinblettm, Hutton, Atthey, KTirman^ 
the two Hancocks, the two Bradyo, and other names honoured 
in the anuols of hialogy; it has long maintained a school of 
mediema of great repute; and there Las lately been eatnblished 
here a natuml history museum, vFhich in some of it® features 
ia fl^iuodel for institutiona of the kind, and wliich, I trust, will 
be a means of oncouiaging in this town some of the objects 
the Association was designed to promote. 

There can be no doubt that among the variou#taetli<Kls by 
which tbo,ainis of the British As 3 ociation*<as expressed in its 
full title, the advanetamit &/ menct) may be brought about, 
the collection and preservatiDn of objects available for 
examination, study, and reference — in fact, the formation of 
wjiat are now cajled “mnseums'' —U one of very great 
practical importance; so much so, indeed, that it seems to me 
^one to the oodsideration of whijh it is desirable to devote 
^some title upon such an occasion as ^his, it is a subject 
still little nrfderstood, though,^ fortunately, beginning to attract 
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ai;tendoiL It has already been brought before the ootice of 
the Association, both in presidential and sectional addies^. 
A committee of om^ membera ia jt the present time engaged 
' in ooUeeting evidence upon it, nnd has issued seme^valuable 
reports. During the present year an association of cumtora 
and others interested m mnaeums has been founded, for the 
piypose of interchange of ideas upon the organisation and 
management of these institutionj. It ia a subject, moreover, 
if I may be alimrcd bo mention a peraonal reason for bri^ng 
it foriYard tbia eveningp winch has, more than any otbetj 
occupied my time and tny attention almost from the earliest 
period of my lecoUectioap and I think you will agreo viith the 
opinion of om of my distingiughed predecessors in thij chair^ 
, ‘*that the holder of this office ’ivill genemlly do better by 
giving utterance tc what baa already become part of hb own 
* thought thfin by gathering matter cutgide of its habitual tange 
for the special occasion. For," eoiitinuecl air. Spottiawoode, 
"the interest (if any) of an address consists not so much in 
the multitude of ttiinjs tl^rein brought forward im in the 
individuality of the mode iu which they are tmated," 

I The first recorded iristitntion which bora the name of 
^museuin, or temple or haunt of tht MuseSp waa that founded 
by Ptolemy Sober at AlKtnndiia about 300 Kcx- but this 
was not a museum in our sense of the ^rd, but rather, in 
accordance with its etymology^ a placo appropriated to the 
culti^tion of learning, or which was frequented by a society 
or academy of learned men devoting tliemsdves to philosop^cal 
studies and the improvement of knowledga 

Although certain great monoichs, os Solomon of Jermalem 
and Augustus of Home, displayed their taste and their 
magnificcuco by a$s^hling together in their pola^^s curious 
objects brought from distant parts of tlie worlds—although it 
ia said that the iibondity of Philip and Alexander supplied 
Aristotle with abundant materials for his researchea,^—of the 
exiatenco of any permanent or public coUections of nntu^l 
objects among the ancients there is no record. Perhaps the 
nearest approach to Bneh collections may be found jn the 
pDEservntion of reiuaikable apecirnens, sometimea alsociated* 
with superstitious veueration_p sometimes with strange legendary * 
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atones, in tlie buildinga devoted to rdigiouB woraliip. The 
Bkiaa of the gorillas brought by the uavigntor Haano from 
^le Coiat of Africa, ^nd hung up in the temple at 

Cartnagd; n0brd a well-kti&wii Stance. * 

! With the revival of learning in the MiddJo Agee, the 
collecting iiistmct, inhom in bo many pci^ona of v^ious 
nitiona and periods of history, but ao long in complete 
abeyance, sprang into eiustencc with conaideiBblc vigour, aid 
a mjjBemn, now meaning a collection of miBcellaneons objette 
aatiqmtica as weU as natural curiosities, often ossocinted with 
a gallery of aculpture and painting, became a fashionable 
fippen agift to tlio est^blishtDflnt of uuuij wealthy persons of 
supenor culture* 

AU the earliest collections, coinparabla to whut we imll 
museums, were formed by and mainteined at the expense of * 
pnvate mdividnals; sometimes physicians, whose studies' 
imtumlly M them to a taste for biological science: often 
great muebant princes, whose trading connections afforded 
opiwitnnitiea for bringing together^inp that rwre considered 
curious from foreign lands; or mUng monarchs in their private 
capacity. In every case they were maintained mainly for the 
gratification of the poase*or or his persona] friendS, and 

^th any sj'sfcematic teftching or 

public bfjucfit, **11 « “ 

One of the earliest known printed catalogues of such a 
m^«m IS that of Samuel Qaickdberg. a physicidh of 
Amsterdam, published m IbU in Munich, In the same 
yew Conmd Gesner published a catalogue of the coUcction of 
Joha^ Kentimnn, a physician of Toigau in Saxony, conaisl^ . 
mg of about 1600 objects, chiefly tninemis, shells: and marine 
Very soon afterwards we find tfie Emperor lludolph 
IL of Germany busily accumulating treesures which com 
■ hv foun^tiona of the present magnificent muaeums 

by which the Austnan capital is distingnished. 

In England ilictfarhest important wllectorB of miscelkneoua 
olyects were tlie two John TradcBcanta, father and boh the 

t T little work c^ed 

at lamJxth, nrrr UnAm, The wonderful 
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ineoDgiuoua jurtapoaition of the objects contamed in this 
collection make the cntalegae very amusing reading. Under 
^ the first divisioD, devoted to " Some Kindes of Bijda, their 
* l^ea, Beaksf Feathers, Ckwes and Spurrea,” we find “ Divers 
eortB of Eggee from Tutkie, one given for a Dmson's Egge”; 
*■ Easter Egges of the Patriarch of Jerusalem;" " Two Feathers 
oitho Phoenix Tayle;" “The Claw of the bird Eock, who, as 
Authors report^ is abla to trusso an Elephant." Among 
"whole birda” is tha fiiinous "Dodar from the Isknd 
Mnuritiaa; it is not able to flie, being so big.*’ This is Jhe 
identical speciinea, the head anti foot of which has passed 
through the Ashmolean into the University Museum of 
Oxford ; but we know pot what has become of the claw of 
. the Eock, the Phoomi tail, and the Dragon's egg. Time 
does not allow me to mention the wonderful things which 
‘ occur under the head of " Garmenta. Vestnrea, Habits, and 
Oruamonts " or the " ^rechanJek, Artificial Workes in Carvings, 
Tumings, Sowings, nud Paintings," from Edward the Confessor's 
knit gloves, und the *fniiicj«8 " Pohatan, King of Virginia's 
habit, all embroidnred with sheila or Ecanoke," also still at 
Osfor^, and lately figured and described by Mr. R B, Tylor, 
to the "Cherry-stone, upon one aide S. George and the 
Dragon, perfectly cut, and on the other side 88 Emperoura’ 
faces": or the other "chony-stone, hcflfCng ten dozen of 
tortois-shell combs made by Edward Gibbone," But before 
leaviRg these private collections I cannot forbear mentioniug, 
as an example of the great aid they often were in advancing 
science, the indebtedness of Linnseus in his early studies to 
* the valuably zoological museums which it was one of the 
ruling passions of severed kings and queens of Sweden to bring 
tc^thcr. * , 

Upon the asEociation of individuals together into societies 
to promote tlie advaucement of knowledge, these bodies in 
their corporate capacity frequently mode the formation of a 
museum part of their function. The carlitst instance of this 
in OUT country was the museum of the Jtoysl Society in Crane 
Court, of which on iEustrated catalogue was published »by Dr, 
Grew in 1681. • * * 

The idea that the tnaiutenonoe of a museum was a portion 
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of the public duty of tha State or of any municipal iuetitutioti 
Lad. however, nowhere entered into tiia mind of utau at the 
begmnii^ of the last cenViry. Even the great teaching 
bodiM, the Universities, were alow in acquirii^ collections;' 
but it muat be recollected that the subjects considered most 
e^entifll to the education they then professad to give were not 
those which needed illustistion from the objects which can^be 
brought together in a zmiseunL The Xtnhan Universities, 
whent anatomy was taught as a science earlim' and mote 
thcroUgWy than anywhere else in Europe, soon found the 
desirability of keeping collections of preserved specimenB, un d 
the art of preparing them attained a high degree of oiceUence 
at Padua and Bologna two centuries ago. But these were 
geacraUy the private property of the professors, ns were , 
nearly all the collections used to illustrate the teaching of 
anatomy and pathology in oar country within the memory of* 
many now Jiring. ^ 

Notwithstanding the multiplication of public 
during the present century, anth- the* greater ‘Resources and 
advant^ many of these possess, which private collectoia 
^not command, the spiijt of acciimulatbn in indiyidnals 
Las happily not passed away, although usually directed 
into rather different channels than formerly. The general 
moseums or miscelkiieoufl collections of old are now left to 
goveminents and institutions which affoid greater guarantee 
of their pemumence and public utility, while adnurable 
ser^ce la done to science by those private pereoHE with 
Icisme and means, who, devoting tiiemsdves to some special 
Subject, amass the materials by which its study cjin hg pm. r 
sued in detail either by themselves or by those they know 
to be qnalilied to do so. Such collcctioriS, if they fulfil their 
most appropriate destiny, ultimately become incorporated by 
^t or purchaae, in one or other of the public tunseumB 'and 
then serve as permanent factors in the education of tho nation, 

OF raUier of the weftid* 

it would be passing beyond the limits of time allotted to 
tb^ address, mdeed going beyond^tiio scope of the 
If 1 were to, speak of many of the euT^ccts which have pre¬ 
eminently exercised the faculties of the coUector and formed 
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Die materiala of wLicIi tumeuma are oouatmcted. The various 
mettods by u^hicli tbe luind of man has been able to reproduce 
the forma of natural objects or to^ve expression to the imagea 
created by Ins own fancy, from tho rudest scnttchings of a 
savage on a bone, or the simplest attungeiceat of lines 
employed in omamentuig the roughest piece of pottery, up to 
tho most lovely combinations of form and colour hitheAo 
attained in sculpture or in painting, or ia works in metal or 
in clay, depend altogether on musoams for their preservi^on, 
for oar knowledge of their condition and history in the past, 
and for the lessons which Diey can convey for the future. 

Apart from the delight which the contemplation of the 
noblest expressions of art must produce in all cultivated minds, 
• apart also the curiosity and intetest that must bo excited 
by all the less successfully executed attempts to produce 
* similar results, as materials for conatrucLing the true history of 
the life of man, at diOerent stages of civilbation, in different 
circumstances of living, and in divers regions of the earth, such 
collections firt? absolute^' inraluable. 

But ! must pass them by in older to dwell more in detail 
upon jihoee which specially concern the advancement of the 
subjects which come under the no^tice of thb Association— 
louseuuia devoU^ to the so-called natural hbtoty ” eciences, 
although much which will La said of thdlB will douhtless be 
more or less applicable to museums in geumal, 

fEe terms Sf^wra/ and have becoma 

dcaply rooted in our language^ but without any very definite 
<5oncept!oa of thdr meauiug or the scope of their appUeatiou. 
Originally to the study of all the phenomena of the 

universe which ore indopondent of the agency of inati, naktml 
history lias graduallj' narrowed down in tnogt peo|Je'a minds, 
in consequence of the invention of eonvenient and generally 
undemtood and accepted terms for some of its various sub* 
diviaionsj as astronomy, chemistiy^ geology, ete., into that 
portioti of tim eubjeot which treats of the history of creatu^ 
endowed witli life, for which, until lately, no special name had 
been invented. Even frem thig limitation botar^' wa^s 
gradually disaasociatiBg Itself in many qnaijets/ and 
“ naturalist" and a “ zoologist ^ have nearly hecomo, however 
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irrationally, Bynonymans terms. The liappy introduction and 
general acceptance of tlie word biology/’ notwithatanding the 
objections raised to ita etyinttlogical eig^cation, have retuiited 
the ehidy of orgnoiania disUngnisbed by the poaeeBsion of the' 
living principle, and practically eliminated the now vague and 
indefinite term ”natural history" from scientific terminology. 
As, however, it k certain to maintain its hold in popirfar 
langnage, I would Tenture to suggest the desirability of 
rostering it to its original and really deSnite signification, 
coptinsting it with the histoty of man and of his works, and 
of the changes which have been wrought in the universe hy 
his interventioiu 

It was in this sense that, when the rapid growth of the 
miscellaneous collections in the British Jfiiseum at BUKunsbn^ , 
(the expansion of Sir Hans Sloane's nconmulation in the old 
Manor House at Chelsea^ was thought to render n divisiotr' 
necessary, the line of sevcraDce was effectetl at the junction of 
what waa natural and what wm artificial; the fonacr, including 
tlio prodneta of what are commonly callfed “ natural " forces, un- 
afiected by man's handiwork, or the impress of bis mind. The 
departments which took cognisance of these were termed the 
" Natural History Departments," and tho new building to 
which they were tiomoved the " Natural History Mnsenin." 

It may be wo^ wliile to spend a few m*omcnt 3 upon the 
consideration of the value of this division, as it « one which 
concerns the arrangement and administration of the mljority 
of mnseums. 

Though there is very much to be said for it. tho objection 
hfls been raised that it cuts man himself in two. Tho * 
illiiatrations of man's bodily structure are undoubtedly subjects 
for the zoologist. The subtle gradation/ of form, proportion, 
and colour which distinguish the different races of men, can 
only he appreciated by one vriih the education of an anato^st, 
and whose eye has been trained to estimate the valne of such 
eVsractera in discMminating the variations of animal forma 
Tho subjecta for epmj^son required for this branch of research 
must therefore be looked for in tlio aoologicol collections 

But th^ comparatively new scieefto of "anthropology" 
embraces not only man’s physical stmchire; it includes bis 


hT 



I 


1 


* 


t 

MATUR4L MISTORY AfUSMUMS 5 ' 


derolopmeot, his Ectaimers, customf^ traditiciiiBp imd 
lunguagcd. The illiietratioDs of his vorks of ajt, domestic 
oteosib, and wtiapoDs of war arg ^saeotial |>iirts of its study* 
In fact it is impossible to say it ends. Tt iododes all 

that mao is or ever boa boeo^ all that he bos eve:r dc^e. Ko 
definite line ean be drawn between the rudest Biot and 

tikf most exquisitely fiiiiehed instrument of destmctiom whidh 
has over been turned out from the mannfactoty at Ebwiokp 
between the rough reproeeatation of a mammothp canned bygone 
of its contemporary men on a portion of its own tusk^ and the 
mo^t admimble production of a l^ndseer. An antlirDpolDgical 
coUectiotii to Im logicolp^ must include all that is in not only the 
old Eritiah Museum hut the South Kensington ^hluseum and 
, the National Galler}^ The notion of an anthropology which 
considers savages and pFehlstoric people as apart frani the rest 
*of Tuankmd may, in the limitations of human powers, have 
certain eonveniencesp but it is utterly uuecientifie and loses 
eight of the great value of the study in tracing the gradual 
groiiVth of oii^erLstiDg ■complete ayeteme aud customs from the 
primitive ways oF our ppogenitors. 

On the other hand, the division first indicated is as porfecUy 
definite, logiea], and sdentiGc os tiiy snch division enn be. 
That there are many iuconTeoieDces attending wide local 
disjunctions of collectiona containing subjects so distinct 
yet so nearly allied as physical and psychical antliropology 
must've fully admitted; but these could only have been over¬ 
come by embmeiug in one grand inatitutian the voriouB national 
coEections illustmting the difierent branches of science and 
ort^ placed in such order and juxtaposition that their mutual 
relations might be appEwont, and tlie resources of ^ch might 
be brought to bear Upon the elucidation of aU the plbeis—an 
ideal institution, auch as the world has not yet seen, but into 
which the old British Mnseniu might at one time have been 
develof>e<L 

A purely "Natural History Museum-^ will then embrace A 
collection of objccte iUustrating the natural prcwJuQtions of the 
earth, and in its widest and^tniest sense should includcv os far 
a$ they can be iUuftmtcd by museum specimens, • all the^ 
sciences which deal with natural phenomena, [t has only 
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been tbe difficulties, real or iiaagijioiy, in iUiistrating them 
which have ejccludrf such subjects as astroaomy, physics, 
chci^try, and physiology Ifom occupying deparUneats in our 
Aationnl Natural History Museum, while ullowiag the intio- 
duction of their sister sciences, mineralogy, geology, botany 
ana zoology, •' 

* Though the expenmental sciences and those which 
with ^e laws which govem the universe, rather than with Uio 
maipriala of which it is composed, have not hitherto greatly 
^ed forth the collector’s instinct, or depended upon nmsoums 
for their iUnstration, yet the great advantages of collactions of 
the various instruments by means of which these sciences are 
puisned, and of examples of tJie methods by which they atw 
taught, oro yearly becoming more manifest. Museuma of, 
smentiBe apparatiw now form portions of every well-equipped 
educational establishment, and under the auspices of the Science' 
and Art Department at South Kensington a national ooUectioii 
lUustrutmg tliose branches of natural hiatory science which have 
reaped raccgnition in the Ilritish Museum is aasuminir a 
magnitude and importance which brings the question of 
pro^rly housing and diaplaying it urgently to the front 

Anodes such as thesl are certain to occur in the present 
almost rnfanhle though rapidly progressive state of science 

may be taken granted tlmt no scienfifia institution of 
any wtnplexily of organisation can be, except at the moment 
of Its birth, abreast of the most modem ^-iewa of the ^biecE 
esppcialJy m the dividing lines between, and the proportional 

reprcmntotion of, the various branches of knowledge wJiicb it 
moludea. 

The nec^ity for subdivisions in the stody'of science is ' 
contiiiuaj^y becoming more apparent as file kiiowlcdoe of the 
detolls of each subject multiplia without corresponding increase 
m the power of the human mind to grasp and deal w1tU them 
^id the dividing lines not only become shamer, bat J 
fcfowlaiga advanaes they frequently reqnixa ravisiom It 
^ght be supposed that such revision would adjust itself to the 
tote l,y th, latutol d»d<,pn.™t of g,e of 

tarn*., of scieiM, ..rfotbe tiuor ooocepBoito 
entertained of such relations. But this is not always so. 
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Artificbtl barriers are oantmimllv being Riised to Iceep these 
dividing lines in the direction iu which they have once startetL 
Difficulties of readjuatmeDt arise u^it only from the tneebutdcal 
obstacles causad by the size and arrangemetits of the buildiogs 
and facilities for the alJocation of various kinds of collections, 
but still more from the nuitnerons personal intercsta* which 
grflav up and wind their meshes around sndi institution^ 
Professorships and cuiatorships of this or that division of 
acicnco are founded and endowed^ oml their bolder? are nsnally 
tenacious cither of cncmachmcnt upon or of any wida enlat]^' 
meut of the bonDdaries of the subject they bave undortakcu to 
tcaob or to iUnatrate; and in this way, more than any other, 
paasing phases of scientific knowledge have become ciyatallised 
,or foesilised in institutions where they might least have bc^ 
expected. I may instance many European nairersities and 
great musenma in which ssoology and comparative anatomy are 
still held to be distinct subjects taught by different profc&sors, 
and where, in consequence of the division of the colleetioiiB 
under their (ffiarge, thfe skin of an animal, illustrating its 
zoologj', and its skeleton and teeth, illustmthig ita anatomy, 
must be looked for in different and i>erhaps remotely plac^ 
btiildiugs. 

For the peiqjetuatioD of the unfortunate reparation of 
palaeontology from biology^ which n so cleaiTy a snrviva] of an 
ancient condition of adentlGc culture, and for the maintenance 
in its integrity of the hetcrogeneoiiB compound of scienoce 
which we now call "geology/* the faulty orgamsation of enr 
museums is in a great measure responsible. The more their 
■ nearrangoinonj can be mode to oveistep and break down the 
abrupt line of demarcation which is still almost universally 
drawn between bein^ which live now and those wiucb have 
hved in paat timea^ so deeply rooted in the popular mind and 
ao hard to eradicate even from that of the Bcientifio studeut, 
the better it will be for the progress of sound biological know¬ 
ledge. * ^ 

But it is not of the removal of such great; anomalies and 
iuconsistenci^, which* when Aey have once grovm up* require 
heroic methods to set them right, but rather of ceitsin* minor 
defects in the organisation of almost all existing museums 
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which, are well within the capacity of comparatively modeat 
administrative means to remedy, tliat I have now to speak. 

That great improvemeiits have been lately effected in 
many respects m some of the museums in this oountry, on the 
Uontment, and especially in AmericB, no one can deny, The 
snbjeci, as I have already indicated, is exciting the attention 
of those who have the direction of them, and even awake>rfn« 
interest m the mind of the general public. It is in the hope 
of^n some meaenre helping on or guiding this movement that 
i have ventured on the lematka which follow. 

:ni8 consideration in eatablishing a museum, larso or 
either m a town, inatitiition, aodety, or school, is that 
It should have some definite object or purpose to fulfil: and 
^ means should be forthcotning not only to, 

establish but also to nmintam the museuiD in a suitable 
manner to ftillij that purpose, .^me persons are enthusiastic 
enou^ to think that a museum is in itself so good an object 
that they have only to provide a building and coace and a 
^rtain uum^r of spemmens, no. matter exactly what, to fill 
em,^d tbeu the thing is done; whereas the truth i» the 
work has only then begun mat a museum ready depends 
upon for Its succ^s and uSefnlncss is not its biii]di4 not its 
c^, not even ita specimens, but its enrator. He and his 
staff ore the life Ttnd soul of the institution, upon whom its 
whole value depends; and yet in many-^I may say most of 
our musenma—tliey are the lost to be thought oL ThV care 
tht preservjdion, the naming of the spedmens are either left to 
voun^ effort—excellent often for special eoUections and for 
s limited time, but never to bedeiiended on as a permanent • 
arrangement,—or a grievoiialy undersalaried consequently 
uneducated official is expected to keep ifl order, to clean dust 
aiTMge name, and display in a manner which will contribute 
to the advancement of scientific knowledge, ooUections ranHoE 
m extent over £dm.^t every hnmch of human learning. from%he 
q^ntents of an ertuent British barrow to the kst discovered 
hird of pamiise from Hew Guinea. 

V*l«able apecimena not imfrequeutly find their way into 
imagine that they will be preserved and made of use to the 
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world if giv&Q to such an mstitution. Their fato u, 
unfortiinatfily, far niherwisa. Dirty, neglected, without labels 
their identity lost, they are often,finally devoured by inaecta 
or cleared away to make room on the crowded shelves for the 
new donation of sonic frtsh patron of the institutioiL It 
would be far better thnt auch tnuseums ahoold neuer be 
founded. They are mps into which preciooB — ^sometimel 
priceless—objects fall only to be destrojfKi * and, what is atil! 
worse, they bring discredit on all smilar instittitions, make the 
^ry name of muaenm a byword and a reproach, hmderuiE 
instead of advancing the recognition of their value as agents 
in the great educational movement of the age. 

U A mtisenm is like a living oiganism—it reqinrea continual 
jind tender care. It must grow, or it will peiislij and the 
cost and labour requited to maintaiu it in a atute of vitality 
is not yet by any fully realised or provided for, either 

in OUT great national establishnieiita or in our smaller local 
institutions. 

Often aa it 4ias been said* it cannot be too often repeated 
that the real objects of forming collections, of whatever kind 
(apart, oE oourse^ from the mere pleasure of acquisitioii' — some¬ 
times the only motive of privatS collectors), and which, 
although m ve^y different degrees, and often witliout being 
recognised* imderlfe the oiganisation of all lamsaums, are two^ 
which are quite distinct, and sometimes even condietiug. The 
first to advancei or increase the knowledge of some given 
subject. This is generally the motive of the individi^ 
collector, whoso experience shows him the vast assistanco in 
. forming definite ideas in any line of research in which he may 
bo occupied tSat may be derived from having the matemla for 
its etndy at hie own command, to hold and to L^dle, to 
examine and compare, to take qp and lay aside whenever the 
favourable moment to do so occurs^ But unless his subject is 
a very limited one, or his moans the reveisCi he soon finds tha 
necessity of consulting collections based on tf larger scale thaQ 
his owm Very few people have any idea of the multiplicity 
of apecimons required for the •purpose of working oat many of 
the simplest problems vonceroiog tlie life-history jof ahimala 
or plants. The naturalist haa frequently to ransack aU the 
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miueuina, both public and private, of Europe and Aijicrica in 
tho endeavour to compose a monogiaph of a single oonuuon 
genus, or even species, thn^ shall include all fiueatioas of its 
variation, changes in dilTerent seasons and midei- different 
climates and conditions of existence, and the distribution in 
space.and time of all its modifications He often has. to 
confess at the end that he has been baffled in his rescarch/or 
want of the reauiflite materials for such an undertaking. Of 
covirse this ought not to be, and tlie time will come when it 
will not be, but that time is very fat off yet 

We all know the old saying that the craving for riches 
grows as the wealth itsdf increases. Something similar is 
true of scientific collections brought together for the purpose 
of advancing knowledge The latger they are the more their, 
deficiencies seem to become conspicuous; the mote desirous* 
we are to fill up the gaps which provoklngly interfere with 
our extmeting from them the complete story they have to telL 
Such ooUeetiona ate, however, only for the advanced 
student, the man who has already jjecome acquainted witli 
the elements of his science and is in a position, by his 
knowledge, by his training, and by his observing and raisoning 
capacity, to take advantage of such material to cany on the 
subject to a point beyond that at which he takes it up. 

But there is another and a far larger clase^o whom museums 
mo or should be a powerful means of aid in acquiring know- 
lodgfc Among such those who are commencing mor^lerious 
studies may be included; but I especially refer to the much 
more numerous class, and one which it may bo hoped will year 
by year bear a greater relative proportion to the general . 
populatiou of the country, who, witliout Iiaviug* the time, the ' 
opportimjtiea, or the abilities to make a profound study of any 
branch of science, yet take a general interest in its progress 
and wish to possess some knowledge of the world around 
them and of the principal facta Qscettaided with regard to it 
gr at least some iportioDS of it Jor such persons museums 
may be, when well organised and anangetl, of benefit to a 
degnsB that at prescut can scarcely be realised. 

To* diff^e knowledge among persons of this class is the 
second of the two purposes of museums of which 1 have spoken. 
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I believe thut the main cause of whet may be fairly 
termed the failuno of the majority of tnuaeuma- — especially 
niQseums of uatural histoty — to jperfonn the functions that 
might be legitimately eipectcd of them is that they nearly 
always cwnfound together the two distinct objects which they 
may fallil, and by attempting to combine both in thet s a m e 
exl^bition practically aocompliah neither. * 

In accordance with which of those two objects, which may 
be briefly called rcsfareA and is the oinin end #01 

the mtiseum, so ahonkl the whole be primarily amuiged; and 
in accordonoe with the object for which each specimen is 
r(H|tured, eo should it be treated. 

Tlio apecimena kept for research, for advancement of 
.knowledge, for careful investigatioiie in atructum and develop¬ 
ment, or for showing the minute distinctioua which muat be 
studied in working out the problema connected with variations 
of sp«ira according to age, sex, season, or locality; for fixing 
the limits of geo^phical distribution, or detennining the 
ttuige in geological time, ta ust be not only exceedingly numerons 
^ (90 numerous, indeed, tliat it is almost impoaaible to put a 

limit on what may be required for such purposes), but they 
must also be kept under such condiftona as to ndmit of ready 
and close examination and comparison. 

If the whole of the specimens really required for enlarging 
the boundaries of zoological or botanical science were to be 
disphiT^d in such a man nor that each one could be distinctly 
seen by any visitor sauntering through the public galleries nf 
a museum, the vaatness and expense of the institution would 
.be out of all proportion to its utilityj the specimGns tbem- 
aehics would £e q^te inaccessible to the examination of all 
those mpeble of derivkig instruction from them, and, ^wing to 
the injurious oDbets of continued exposure to light upon the 
greater number of preserved natural objects, would ultimately 
Ickse a Luge part of their permanent value. Collections of thi^ 
kind must, in fact, be treated aa the books in-n libtary, and b% 
used only for consultation and rsfeieuce by those who are 
able to r^d and appreciate their contentsL To demand, as 
has been ignorantly done, that all the specimens bcjonglhg to , 
our national museums, for instance, should be displayed in 
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cas^ in the public gaUerica, would bu uquivalout to dskuig 
that every book in a libnaiy, instead of being shut up and 
arranged on shelves for (^nsoltatian when required, should 
have e^’eiy single page fmined and glazed nnti bung on the 
walls, so that the humbleat visitor as bo passes along the 
gallenes bas only to open his eyes and revel in the weoltb of 
uteiature of all ages and nil countries, without so much^as 
applying to a custodian to open a case Such an onange- 
□isDt is perfectly conceivable. The idea from some points of 
"(jaw is magnibcent, almost sublime. But imagine the space 
required for ancb on arrangement of tbo national library of 
books, or, indeed, of any. of the smallest local libraries; 
imagine tbe iuconvonionce to the real student, the dlaadvoRtagas 
which he would be under in reading the pages of any work, 
fixed in an immovuble position beneath a gloss case; rliinlr of 
the enormous distances he would often have to traverse to 
compare a reference or verify a quotation, and the idea of 
snblimity soon gives place to its usual antithesis. The 
attempt to display every bird, every insect, ihall, or plortr. 
which is or ought to be in any of our great museums of 
reference would produce an exactly similar result 

In the arrangement Si coUectiona designed for research, 
which, of course, will contain all those precious specimens 
called " types," which must be appealed to iSnough all time to 
determine the species to which a name was originally given, 
the principal points to be aimed at are—tJie preservMon of 
life objects from all influences deleterious to them, especially 
dust, light, and damp; their absolutely correct ideutjfienttion. 
and record of every ciicumstaiicQ that need be known of their . 
history; their claaaificarion and storage in siich *a manner that 
each onE^can be found without difficulty or loss of time; and, 
both on account of expense as well ns convenience of nfw>iw, 
they should be made to occupy as small a space ns is com¬ 
patible with these requirements, Ibey should be kept in 
jooms provided ^ith suitable tables and good light for their 
oxammstiou, and withiu reach of the necessary books of 
refersnee on tho partiQular subjects which the specimens 
UluatAte. ^ Furtheemore, the rooms* should be so situated 
that the officers of the museum, without too great hindiunce 
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to their own work^ can be at hand for oooaaiDaal assiatooce 
and Bnperviiioii of the atudcnti and if ooUectioii^ of resoarch 
and cslubitcd apecimeiis arc contjuned in one buildings it is 
obvious that the closer the contignity in which those of any 
particular group are placed tbe greater will he the conyenience 
both of Students and curators, for in very few establishments 
will it be possible to form each series on such a scale aa to be 
entirely independent of tiie other. 

On tlie other hand, in a eolkction armnged for 4he 
instruct ion of the general visitor, tho conditiona tmder whi^ 
the specimeim are kept should be totally diOeTent In. the 
first place, their numbers must ho strictly limited, aeconiing to 
tile mture of the subject to be Uhistmted and the space avail- 
, able. None must bo placed too high or too low for ready 
examinatioiiu Tliere must be no crowding of specimens one 
Iwhind the other, every one being perfectly and flistinctly 
seen, and with a clear space around it Imagmc a picture- 
gallery witli half the pictunes on the wnlls partially or entirely 
concealed by others hung in front of them; the idea seeme 
preposterotis, and yet this is the approved axmngement of 
specimens in most public museums^ If an object is woi-th 
putting into a gaUery at all, it is uwth such a position as will 
enable it to be sccu^ Every specimou exhibited should be good 
of it4 kindi and all available akiH and care Bhoiild be spent 
upon Its preflarvatioD and rendertog it capable of teaching the 
lessoiTIt ia Intended to convey* And here 1 cauuot relialn 
fittm eajdng a word upon the sudly-neglected art of miidem^, 
which continues to fill the cases of most of our miistums Avith 
wretched and repulsive caricatures of mammals and birds* out 
of all natumF p^roportionSi shrunken here and bloated there, 
and in attitudes absolutely impiissible for the croatu:|p to Iirvo 
assumed while aliA'C. Happily there may be seen oceosioimllyp 
especially where amateurs of artistic taste and good knowledge 
of nattiral history have devoted themselves to the subject, 
examples enough to show that an auimal can converted aftj^ 
death, by a proper application of taxidemij^ into a real Uleliko 
representation of the originals perfect in form proportions^ and 
attitude, and almost, iP not q^uito, aa volmible for^ conllfeying 
information on these points os the Living creature iteelf The 


4 


« 

#« 




i 


$ 




MUSEUM OM<^ANlSAT/OJi/ 


% 


\ 


4 


* 


f 


facb is that taxiilenay is im art nsoniblmg that of tlio painter, 
or rather the scalpter j it requires natural genius as \TeU na 
great euldvntion, and it cofi never bo penuanentlf impraved 
until VC have abnndoned the present convention^ low 3 Uuid 4 uxt 
and low pa^rment for " bird-stufEng," which is utterly inadequate 
to iniKice any man of capacity to devoto himseli to it ns a 
profesfiion^ , 

To return from this digression, every specimen exhibited 
should have its definite purpose, and no absolute duplicate 
should on any account be permitted. Above all, die purpose 
for which each specimen is exliibited, and the tuaiu lesson to 
he derived fcom it, must be distinctly indicated by the labels 
affixed, both as headings of tlie various divisions of the sefies^ 
and to the individual specimens, A woU-aitanged educational. 
muBenrn has been defined as a collection of instructi^-e bbels 
iilustmted by well->selected specimeDa. * 

"W bat is, or should be, the order of events in aimngmg a 
portion of a public niuacum ? Not, certainly, os too often 
happens now, bringing a number of jspcciniens together oliuost 
by haphazard, and cranuuing tliem as closely us possible in a 
case far too small to hold tbsm, and with little reference to 
their order or to tlie possibility of their being distinctly seen, 
Firat, as 1 said before, yon must have your curator. He must 
carefully consider the object of the museum, the class and 
capacities of the persons for whose instruction it is founded, 
nnd the space available to carry out this object He wTU then 
dS^ide the subject to be illustrated into groups, and consider 
their relative proportions, according to which he will plan 
out the space large labels will next be pr^red for the . 
principal headings, as the chaptets of a bookl and smaller 
ones for^he various subdivisions. Certain propositions to be 
iUustmted, either in the structure, classlTicatton, gengraphical 
distribution, geological position, liabite, or evolution of the 
subjects dealt with, wiU be laid down and reduced to definita 
Sud concise lDit|uage, Lastly will come the LUustrative 
speciciena, each of which as procured and prepared wiU foil 
into 4ls appropriate place. Ah it is not always easy to obtain 
these ht t^e time that they are wanted, gaps will often have 
to be left, hnt these, if properly utilised by drawings or labels, 
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laay be made nearly as usefat as if occupied by the actual 
specmieoa. 

A public exhibition which is mtccdcd to be instructive and 
iDteresling must never bo crowded. There is^ mdeed^uo reason 
why it ever should bt Every aueli exhibition^ wbclhet on a 
lai^c or small acale, can only coDtaiu n ropresentatlvo sefies 
opeoiinens, selected with a view to the needs of the iiarticukr 
class of persons who are likely to vi$it the gallctyj and the 
number of specimens CJchibited should be adapted to the spjAc 
avEiIahle, There is, therefore, rarely any excuse for filling it 
up in such a mauner as to interfere with tho full \iew gf 
every specimen shown, {A crowded gallery^ except id some very 
exceptional circunistanoesp at once condemns the curator, aa 
4be remedy is generally in hia own lumda,) In order to avoid 
it he lias nothing to do but sternly to ebminate all the less 
important apocimcDs. If any of these possess feat urea of 
historical or scientifiG interest demanding their porraanent 
preservation, they should bo kept in the reserve coUcctions; 
if otber^dflCj tli^y should hot be kept at all 
^The ideal public museumfl of the future will, however* 
require far more exJubition spa^ ^thau Im^ hitherto been 
allowed^ tor though the numhcit of specimens shown may be 
fewer than is oftau thought nccessaiy now^ each will require 
more room if tlio conditions above described are canied 
out* and especially if it is thought desirable to show it in 
such a tnanner as to enable tho visitor to realise something 
of the wouderfnl complesrity of the adaptations which bring 
each species into hanDooious relation with its suTTOUudipg 
“Goiiditions:. .^^istio reproductions of natural envirernments* 
illustrations of protective resemblances* ot of special tuodes 
of life, all require uiuSh rt>om for tJieir display* Thif method 
of exhibition^ wheres^er faithfully carried out^ k. however, 
proving both instructive and attractivo, and will doubtless be 
greatly extended 

Guide-books and oataloguea are useful acTjuncta, as bein^ 
adapted to convey fuller infortnation tlian labels* and aa they 
can be taken away for study during tlie intervals of visits to 
the museum, but they cull never supei^ede the use of libels* 
Any one who ia in the habit of visiting picture-gnllcries where 
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the BSLiues of the artiste and the subject one affixed to the 
fmmo, and othcTS in 'wbidh the infoiniadoii hoe in each case 
to be sought by reference ito a catalogue, must appiecmte the 
vast superiority in comfort and time-saving ‘of the fontter 
plan. 

, Adtiag upon such priucipiia as these, everj’ public gaUery 
of a muBeum, whether tho splendid saloon of a naden^ 
mstituUon, or the liunible room containing the local ooUectioii 
oi'a villngo club, con be made a centre of instruction, and will 
sffer interests and attractions which vfill be looked for in vain 
in the majority of such institutions at the present time. 

One of the beat illusttationa of tlie different treatment of 
collectiona intended for research or advaneeraent of knowledge, 
and for popular inatiuctiou or diffusion of knowledge, is now- 
to be aeon in Kew Gardens, where the adiuimbly constmetad 
and arranged herbarium answers the first purpose, aud the 
public museums of economic botany the second. A similar 
distinction is carried out in the colIeotionB of systematio botany 
in the iifltuial history branch of tbe British Milbeum, with the 
odditioaol advantage of dosa coutiguity; indeed, as an example 
of a Mheme of good mus^uni nrraogenmnt (although not perfect 
yet in details} I cannot do better than refer to the upper story 
of tho east wing of that institutioa. The same principles, 
little regarded in former times in this country, aud still nn- 
known in some, of the largest continental musenms, are 
^dually perv-aditig every department of tJjo insTitution, 
which, from its national character, its metropolitan poaltion, 
and exceptional resources, ought to illustmte in perfectiDii the 
ideal of a naluml-history inuBeum. In &ct, is only in a- 
national Institution that an exhaustive research collection in 
all branches of natural history, in which'the specialist of eveiy 
group call find his own subject fully illustrated, eon or ought 
to be attempted. 

As the actual comparison of specimen with specimen is the 
rbusis of zoologi&il and botanical restorcb. and as work done 
with imperfect materials is necessarily imperfect in itself, it 
13 fifr the wisest policy to conOtentrate in a few- great central 
insiltbrions, tbe number and sitiiaSon of which must be 
determined by the populaUon and tha resources of the country, 
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all the coUectiQaSj pspecially tbo^ coptaimng BpcGimens already 
alluded to 50 dear to the fiyatematie naturalist, knaw^a aa 
fiuthor^s " tjpes/^ req^uired for origiiml investigations. It is far 
more odvantagfeQiis to tha inveatigator to go to anch a collection 
and take up bia tciupotsry abode there, while bis research is 
being carried out, with all the maturial requited at bis bdnd 
once* than to travel from place; to place and pick up piecemeal 
the information be requireg, without opportunity of direct com- 
inan^on of specimens. * 

I do not say that collections for special study, [md eve® 
original research, should not, under particular circums'Uinces 
and limitations, be formed at miTseiims other tlian ceatml 
national institutioni!, or that nothing shoulil be retained in 
-provincial muaaums but wlmt is of a direeUy education b 1 or 
elementary nature A local colkction, iUustrating the fauna 
and flora of the disirict, should bo part of every such mtiscuin 5 
and this may be carried to almost any amount of detail, and 
therefore iu many cases it would bo very unadvisable to exhibit 
the whole of IL A oallctiou of the most hnportant objects 
may be shown under tbe conditions described above, and the 
remainder carefully preserved in cabinets for the atndy of 
specialists. 

It m also vety^desirable in all museums, iu order that the 
exhibited scries should be as litUo disturbed as possible in 
ammjo^ent^ and bo always available for the purpose for 
wbich It ia Intended, tliat there should be, for the use of 
teachers and Btudenta, a supplementary set of common objecta, 
which, if injured, could bo easily replaced. It must not be 
forgotten that* the zealous investigator and the conscientious 
curator are o^eu the direst antagonists: the one endcavouta to 
get all tbo knowledge *be can out of a specimen, regttdlcsa of 
its ultimate fate, and even if his own eyes alone have the 
advantage of it; the other is content if a lunited portion only 
ia seen, provided that can be seen by every one both now and 
hereafter. * ^ 

Such, tben, is the prttnary principle which ought to under¬ 
lie the arrangement of all mu^ums—the distinct separation of 
the two objects for whicli ooUoctions arc made; the pifblicly 
oxhibited collection being never a store-room or reagazine, but 
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only such as iha Qrdiaary Tisitor can and profit bj^ 

and tbe collection for stadents being bo arranged os to afford 
every facility for examin^lon and researclL Tlic improve* 
ments that cojj be made in detail m botii departments aro 
endle3!S+ and to enter furtber into their consideration would 
jEMid A.& far beyond the limits of this address, Happily^ as I 
said beforCj tlio subject is receiving much attention 

I would uTlliiigly dwell longer upon it—indeed I fed that 
I bava only been able to teucli slightly and superficially upon 
oaemy questions of pmeticol interest, well worthy of more 
detailed consideratiou; but time warns me that I must bo 
bringing this cUscourso to n do«e^ and f have still said notliiiig 
in referenca to subjects upon which you may expect eomc 
words on this occasion, I mean those great problems cou-- 
ceming the law$ which regulate the evolution of organic 
beiiigSp problems which agitate the minds of all bblegists of 
the present day* and the solution of which is watched with 
keen interest by a far wider circle—a circle, in factp coincident 
with the intdligence and edneatiod of the ^i'orld- Scvoml 
conununicatioiis connected with these problems will bo brought 
before the soctional meet^ga during the next few days, and wo 
shall have the advantage of hearing them discussed by some 
of those whOp by virtue of their special attention to and full 
knowledge of these subjects, are most eotnpetent to speak with 
Qutliority, It is therefore for me rather delicate ground to 
tread upon, especially at the dose of a discourse mainly*devoted 
to another quesUom I will, however, briefiy point out the 
nature of tlio problems and the lines which the endeavour to 
solve them win probably take, without attemptiqg to auticipatc’- 
the details which you will doubtless hear most fully and ably 
stated el^where, * 

I thiuk I may safely premiEe that few, if any, original 
workers at any branch of biology apiiear now to entertain 
serious doubt about the gciierid truth of the doctrine that 
itll existing fonha of life have been derived from otiier 
fomiB by n naturgil process of descent with modification, and 
it geuemlly acknowledged that to tho records of the post 
bieto/y of life upon the earth we ufust look for the actual 
confarmatiou of the truth of a doctrine which accords so 
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strongly with nil wo know of the present history of living 
beings. 

rrofessoT Huxky wrote in 18i5 i '"The only perfectly enfc 
roimdation foi the doctrine of ovolution lies in t!io historic&lp 
or rather aTc!m»ologicalp eridenco that partienkr oTgnnkms 
have arisen by the gradiuxl modification of their predocesfloi^fl, 
which is futmiahed by fo^Ll remains. That evitlcnee is daify 
increasing in amotmt and in weight, and it is to be hoped 
thnt the eompamons of the actnal pedigree of those orgnnkms 
with the phenoinena of their dovclopmcnt may fa mi ah aoine 
criterion by which the vijidity of phylogenie conoltieiona 
deduced Irom the facts of embryology alone may be satis- 
faetorOy testeth^' 

PaloKintology* however^ os we fJl know^ rev^ik her secrets 
with no open hand. How can we be reminded of this more 
Torcibly than by the discovery announced scarcely three months 
ago by Professor Marsh of tnimaEoiia mammalian renmins from 
formations of the Cretaceous period, the absence of which had 
so long beeifn soarcc "of difficulty to ail zoologists? What 
viataa does this discovery open of future possibilitieSj and what 
thorough discredit^ if any were needed^ does it throw on the 
value of negative evidence in such matters 1 Bearing fully in 
mind the necessary imperfection of the record we have to deal 
witlij I think that no one takuig an imiFortkl aiir^-ey of the 
recent progre^ of paleontological discovery can doubt that the 
evidence in favour of a gradual modification of liviDg forms 
ia still stefulily increasing. Any regular progressive fleries'of 
changes of structure coinciding with changes in time con of 
' cour^ only Jjo expected to be preserved and to come again 
before our eyes under such a favourable combination of circum¬ 
stances ofl must bo of most rare ooCurTOnco; but the ^ ks, moro 
or less perfect» of many such eeries are c^ntianally being 
revealedp and the discovery of a single intemediato fonn is 
often of immense inteif^ os indicating the path along which 
th& modifiqiation from one apparently distiufft form to anotfjf.^ 
may have taken place- 

Though pakeoutology may be appealed to in support* of tho 
conclusion that modiOcitions have taken place a^ tunc advancedp 
it can scarcely aGTord any help in solving tho tnoro difficult 
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proUliims vrbidU atiU I'enuiiii as to the methods ly \vhich the 
changes have been brought abouL 

Ever flinee the publiuation of what has been truly 
cle^bed ns the " creatiou of modem natuxal Liitory," Darwin’s 
work on the Origin o/ Spniti. there has been no little 
controversy ns to how far all tlie modificatioua of living forms 
can be aocounted for by the principle of natural selection or 
preBor%’atioa of viiriations best adapted for their smTonnding 
conditioDs, or whather any, and if go what, other factors have 
taken part in the prooesa of organic evolution. 

It eertaiiily cannot be said that in these Inter times the 
controversy has ended. I ndeod those who are acquainted with 
scientific literature must know that notes struck at the lost 
annual meeting of this Association produced a series of 
reverberations the echoes of which have hardly j-et died nway. 

Within the lost few months alao two important works liavc' 
appeared in our country, which liave pUic^ in. on ficccssible 
and popular form tnouy of the data uiwn which the most 
prevalent views on the subject are based. * 

The drsl is Harminum: «« ^xposUion «/ the Tkt<^ nf 
N^atnrd BtleeLiim,wUh soxif vf Us by Alfred Eussel 

Wallace. No One could lie found so competent to give such 
an exposition of the theory ns one who wue, simultaneously 
with Darwin, its independent originator, Snt who, by the 
title he has chosen, no less than by the contents of the book, 
has, with rare modesty and Golf-abn^tion, transfemd to 
life fellow-labourer nil the merit of the discovery of what 
lie ci-idently looks upon ns a principle of ovetwhebiing 
iraportanOG in the economy of nature; "supreme," indeed, be '■ 
says, "to an extent which even Darwin himself hesitated to 
clnim for it^** ' 

The other work I refer to is the English tranalatioii of the 
remarkable Essays ttpoitk Uertdity ami Kintired Bidogietd 
iVoWtfnia, by Dr. August Weiamann, published at the Oxford 
Clarendon Tress, fti which is fully discussed the very important 
but still ojjtin queation-^i question which was brought into 

pTominonce at our meeting at Manchester two years ago_of 

the tiauHmiBaion or non-transmiasioi to tlie olTsptiag of 
cbaiactem acquired during the lifetime of the parent 
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It b gGJiEmlly neccgtikeil that it ia oue of the main clemetita 
of Diiiwm'fl^ as as of ^very other theory of evolution, that 
there ia m every individual oi^Dic being an innate tendency 
to Tojy froii* tlie ataudard of its predeceBsors, but that thus 
tendency ia usually kept under the ateraeet control by the 
opposite tendency to resemble them^—a force to wlihb the 
terms "" horedity*" and "atavism" arc applied The causes 
of this initial tendency to vaiTp as well afl thoee of its limits 
and prevailing diTectioa, and the oircumaEanoea whidi fa^iir 
its occasionJtl bursting through the eouatraining prLuciple^of 
heredity^ offer an tmdl&sg field for speculation. Though 
several theories of variation have Ipcen suggested, I think that 
no one would venture to gay we have passed beyond the 
threahoM of knowledge of the subject at present. 

Taking for granted, however^ os wo all do, that this ten- 
'deucy to indlridual yariatioD exists, then comes the question, 
Wittt arc the agents by which, when it has asserted itself, it 
is controlled or directed in such a manner as to produce the 
permanent of apparently permanent modifications of organic 
sttucturcs which wb bco around us? Is ■‘Eurvival of the 
fittest or preservation by natnrui selection of those varLationa 
best adapted for their surrounding conditions (the essentially 
Darwinian or still more essentially Wallacian doctrine) the 
sole or even the chief of these agents? Cm isolation^ or the 
revived Dmiarckian view of the diiect action of the en>dron- 
ment, or the effects of use or disuse accumulating through 
goneretiona^ either arngly or combined^ aco&unt for all 1 o/is 
it ncccssaiy to invoke the aid of any of the uunierous subdiliar)- 
' methods of flection which have been suggested as factorg in 
bringing about the great result ? 

Any one wdio has hloaely followed these discussion^ especially 
those bearing most directly upon what is generally regarded as 
the most important factor of evolution—natuml selection^ or 
survival of the fittest" — cannot fail to have noticed the 
appeal constantly mode to the advantajj^, the utility, pt 
otherwise of spefoal organs or modifications of organa or 
etructures to their possessifrg, Those who have cotrvinced * 
themselves of the mfiverfial appheation of the doettine of » 
natural selection hold that every particular structure or 
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modification of structure muEt bo of utility to the animal or 
plant in Avbicli it ocenrs^ or to eoina ancoator of that animal 
or plant, otherwiBe it conld not have come inlo oxlstenco ; the 
only reservation being for ca^cs which Jire expliiipcd hy the 
principle which Darwin called “ correlation of growth." Thus 
the extreme naturul seleotioniets and the old-fii^^bioncd school 
of teloologists are fio far in agreement 

On the other hand^ it is held by soioa that numeroua 
Ktriic tores and modilii^tionB of structures are met mth in 
nature which arc manifestly tigelesa; it Is even eonfidently 
stated that there are many which are pemtively injurious 
to their posse^issor^ and themroFo could not possibly have 
resulted from the action of natural selection of favourinblo 
variationsL Organs or modiGcationa wlieu in an mcipicot 
oonditiaii are especially quoted as bearing upon this difiicultyp 
But lierep it seems to me^ we are eontmually appealiiLg to a* 
eriterioii by which to test our theories of which we know far 
too little, and this (though often relied upon eis the strongest) 
is, in reality, the weakest point of the"wbob distfosaiom 

or the variations of the form and etruoture of urganJe 
bodic-s wc are hcgiDuiDg to know something. Our museums, 
when more complete and ^ttcr organised, will touch us much 
on this branch of the subject Tliey wiU show us the infinite 
and wonderful and apparently eapricious modifications of form, 
colour, and of texture to which every moat minute portion of 
tho orgauisatioD of the mnmnerahle creatures which people the 
eal-th is subject. They v^iil show us examples of niorvellously 
complicateil and delicate arraogementB of ergaus and tissues in 
many of what we OQDsi<lcr as almost the lowest and most ^ 
imperfectly organised groups of beii^ with which we are 
acquaintec^ But as to the use of all these atructunes and 
modifications in the economy of tho cr^sturen that possess 
them, wa know, I muy almost say, nothing, and our museums 
will never teach us these ihiugs. If time permitted I might 
g^ve numerous exftuplco in the most familiar of all anim^, 
v^hose habits and actions are matters of daily observation, 

, with whoae life-hietorj we arc m well acciuainted almost as 
* we are iwith our own, of stnicturea the’ purposes of which are 
^till moat doubtfid. There Fire many such even in the 
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compoditiou of our own bodies. How, theq, can we expect 
tfO answer siuch q^ueations when thsj njlat© to ajiimala known 
to ns giily by dead specimonaf or by the tnost transient 
glimpses of •the liTing in a state of natuxej or %vhca kept 
under the moet unnatural conditions in confinement ? And 
yet this is actually the state of our knowledge of the vast 
majority of the myriads of living Iseings which iniiubit fhe 
earth. How can wo, with our limited powers of observation 
and limited capacity of imaginntiotix venture to pronciince 
an opinion ns to the fitness or unfitness for its complex 
surrounditigs of some peculiar modification of structure found 
in Some strange uiiimul dredged *tip from the abysses of the 
Dcean^ or which po^a its life in the dim secl^urion of some 
tmpical foriiflt, and into the essential conditioiifl of whoso 
existence we have at present no possible Tneans of putting 
ourselves in any sort of relation ? 

How true it i$ that^ aa Sir John Lubbock aaj% “wo find 
in aninuib complex organs of sense ridily supplied with 
nervesp but Wm functiftrus of w^hich wo are as yet piiwerless 
to explain. There may be fifty other senses as different fmm 
ours as sound is from sight; and even within the boundniies 
of our own senses there may be eniBosia sounds whitb we cannot 
hear, and colours iia different as ml from green of which we 
have no conception. These and a thousand other questions 
remain for solntioa. The familiar world w'hich auiTounds us 
may lie a totally diflferetit place to other finimals. To them 
it may be full of music which we cannot hcarp of colour w Irtch 
W 0 cannot see, of eetmtions which wc cannot conceive." 

The faet^is tliat nearly all attempts to assign purposes to 
the varied structurea oE animals are the merest guefisca and 
assmnptiooa. The Vriters on natural history of e«irly part 
of the present century, who “ for cveiy why must liave a 
wherefore,” aboand in these guesses, which wider knowledge 
shows to be untenable. Many of the arguments for or against 
natuml selection, based upon the assumetP utility or equally 
assmned UBeleaaness of animal and vegetable etnictureSj have 
nothing more to recommend them. In fact, to eay that any , 
piirt of the organisatiflu of an animal or phintp or any *bahit or » 
instinct with which it is endowed^ is naeless, or even injurious, 
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seems to mo an lutiiumptioa which, ia our present state of 
knowledge, we are not warranted in making. The time may 
come when we shall have more Hght, but infinite patience and 
infinite labour are reqnirwl before wc ahaU be in a position to 
speak dogmatically on these mysteries of nature—labour not 
only in inusciinifl, laboratories, and dissecting-rooms, but in the 
homes and haunts of the animala thainadves, watching and 
noting their ways amid their natural flurronndlngs^ by which 
loeaks alone we can endeavour to penetrate the secrets of 
th^Jr life-biatory. But until that time comes, though we may 
not he quite tempted to echo the despairing cry of the 
p^t, “Behold, we know not anything” a frank confcraion 
of ignoranw is the most atraightforward, indeed the only 
honest jmrition wo can assume when (luestioned on these 
subjects. 

ITowever mucli we may be convinced of the supreme value ' 
of seientiGc mathods of observation and of reasoning, both as 
mental training nf the individiml and in the elucidation of 
truth and advancement of knowledge generally, it'm impossible 
to be blind to the fact that we who are engaged with the 
investigation of those aubjwts which are commonly accepted 
09 belonging to the domain of physical science are unfortunatdy 
not always, by virtue of being so otsonpied, possessed of that 
most precious gift, "a right judgment in all things," 

No one intimately acquainted with the laborious and 
w-a^ng steps of scientific progress (I con anawer at*least 
for one bmncli of iQ can look upon that progresa with a 
perfect feeling of satbfuotion. 

Can it be said of any of ua that our obsqrvationa are 
always accurate, the materials on which they are based 
always an^icieDt, out reasoning always sound, our con- 
(slusmns alvmys legitimate? Is there any subject, however 

of which our knowledge can be said to Mvo reached 
finahtj ? 

^Or if it liflppenS' to any of ua ns to 

^ A mau who Jooki a\ plm 

^ On it nuiT iln j hia ^ 

Or if ba pleiucA tltrough it p^Jis 
And ihflji the h&n¥£ria cipv, 
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lire not those Leav^oii which beyond the immediate 
objects of our observation coloured by our prejudices, pre- 
pofiBes$ioni$, emotioDA, or imay^baation, oa often as they are 
defined by any profound inaght into the depth of nature'll 
laws ? In mOflt of these queatiotis an open mind and n tiua- 
ponded judgment appear to me the true scientific Twslt^n, 
whichever wuy our inclinarionB may lead us. 

For tnjaolf, I muat o^vn that wiien 1 eudeuvout to look 
Iwyond the gloss, and frame flome idea of the pkn fipou 
which all the divet^ty iu the oryanie world has been brought 
about, I see the atrougest grounda for tho belief, difllcnit aa it 
some times is in the face of lire atratigti* incomprehensible, 
appiireut defects iu structure, imd the far stranger^ weird 
ruthless savagery of habit, often brought to %ht by tho 
^ study of the ways of living creaturefl, that mtur^d selection, 

* or survival of the fittest, has, among other ayeudes, played 
most impottaut port in the production of the present coudition 
of the organic world, and that it is a universally noting and 
beneficent fflrce coutiubally tending towards the perfection of 
the indiTidual, of the race, and of the w’holc living world, 

I can even go farther and a]|pw my dreiun still thus to • 

run: 

yet wa troflit that bchdcLow gnwd 
IVill be tlitf iiiiid gwil of ill ^ ^ 

' * TluU njotkilig walfea wltb aimlees feeS ; 

That not one life ehnll bi! dealioy^ih 
Or cast u nilibjith la the void, 

IVliea God hatli mnde ihe pile completer 
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The Museums AssoeiatioD is one of the youngest of the 
numetoiL^ social organisations wlucli it is thought eipedietit 
at the prwnt day to constitute, in order to give Cicilitica 
for the interchange of ideas on subjects intaresUug to a special 
group of men* It is, indeed, only in the fouiih year ^ 

of its ejdstonee, and this is the first time that a meeting 
liAR been held in London, the centre in which aro gathered 
the great national collections^ and ijh which r^ide so con¬ 
siderable a nuLmber of persons engaged in their custody. The 
association cloinis York as its birthplace, and Liverpool, 
Cambridge, and Manchcstjbr have in snccesaion afforded it 
hospitality and enjoyed the advantage of its presence. 

idl meet with one object in vie^^ We are all 
impressed with the value—with the necesaity, I ehotdd say 
—of the Museum (using the word in its widest aens^ afi. a 
coHcction of works of art and of nature) in the intellectual 
advance of mankind 

How could art make any progresa, how could it even 
mkt, if ita productions were destreyed ns soon & they were 
created if there were no mufleumfi, prkate or public, in 
which thejf could be preserved and made available to 
mankind now and Iiareafter? How could adeuce be studied 
without ready acccas to the matoriaig upon which knowledge 
is built up ? In idnany bnincbc^ of science the prepress ia 
mainly commenBiimte with tha abundance and ncccssibility of 
such materials. . 

^ ’ PRiii!»eilul AiMrb* to tbo Moietiittf AMocUttou 4t Uw UcitiiM io London, 

3rd JbIj 1803. 
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Though the fir^t duty of niuHcunis ie, withant queAtiDU, 
to pictiflarve the evident opou which the luBtory of mjankind 
liiid the knowledge of bused, any one acquainted 

wit]j the nubmeroua stiecOAnion of essays^ addreseea^ lectu^, 
and paperSj wltieh coostitistc the muscuiu literature of the 
last thirty yeors^ mnat teeogniso tho gradini] de velopsieiit, of 
the conception tliat the tou3aum of the fiituie is to have jfor 
its complete ideaJ^ not only the siniplo preservation of the 
objeete contained in itj but aim their armngement in sn^ii a 
manner as to provide for the iimtniction of those who visit 
it. ^The value of a museum will be tested not only by fts 
contents, but by the treatment of, those contents as a meuiis 
of the advanocmont of knowdedgeji Though thi«? is the 
gf^noml uonsenaua of opinion, as espresaed in the literutme 
just referred to, there is uaturEtlly still mneli divergens^ as 
*to the Isc&t methods by which tliis ideal may be carried out, 
and there are still many practical ditEculties to be overcome 
before the views so ably advocated on paper can be reduced 
to tho tost actual perforinnnccL ft is with a hope of 
assisting in the solution of these dilhcultiea that tins A^ocia- 
tiou has been founded 

If ill the few worda with which* 1 am expected to prefajco 
the real work of the meeting 1 shall be found to dw^ell too 
excluaively upon the subject of natural bistory mn^uinA, 
1 must Apologise to many friends and mc!nL>era of the 
AsaoefStion who are present. It must be distinctly under¬ 
stood that under tlsc word museum we include collections 
of all kinds formed for the advancement of any branch of 
knowledge, except those spodaDy devoted to boobAj which 
already are cared for by the ** Ubniry Association—on the 
model of which out# was formed. I hope that in our pa[>ers 
at this meeting aud in future presidential nddrei^sf^ we Gliall 
Imvc all branches of musciiui w'ork fairly represented. 

It is my fate to liave been bom what is commonly culled 
a “ naturalist." 1 hardly remcmlicT the time when I was 
not a possessor of a museum, but it always took a dLfltinetiy 
biological direction. Heuci, although by no means unap- 
prociatlve of other brrfhehes of muicuiii work, I shall confine 
tnyself chiefly to that part of the subject upon which I can 
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KIMilUc from pewonal experience. Even iu this brunch, time 
will compel me te Iiuoit myself to ohservatioiuj upon some of 
the larger questions connected with our enbjeet, leaving details 
for disMiasion in out subsequent meetings. .. 

One great difference between the work of the curator of 
tui art* muBeuxn and timt of one devoted to what an* calk'd 
natural history subjeeta. is that in tlio case of the former the 
spetimena he has to prmn'o and exhibit coma into his hands 
vuiy nearly in the condition in which they will have to 
^nin A picture, a vases, a piece of old armour, or a statue 
Ijeyohd a certain amount of tender care in clegming and 
repairing, winch is more of less mechanical in its nature, is 
™dy for its place upon tho museiun shelves But this is far 
from being the case with the greater number of natural 
objects. 3fot only do they require spetial methods of 
prcseryatiOD, but very often their value as museum spocimens* 
depends enth^y upon the skill, labour, patience, and know- 
led^ exper^d upon them. In specimens illustrating 
biologic ^bjecta tlie highest powers of the miBemn cumtor 
are m 11«1 fortk A properly-mounted aninmJ or a carefully- 
^splayed anatotnuail preparation is in itself a work of m 
basi'd upon ft natural lubatmtum. In f«w branches of 

museum work there been greater progress in Uu yeam 

meut,*” ^ farther s&po for develop- 

I^rtlyfrom this cause, and partly from the Ihct tlTat'art 
hits for a lon^r period and to a greater degree enenced the 
attention of civilised imn than nature, the m^hods of 
preservation, nrtungciuent, and exhibition of works of art are 
OD tbe a^ole furtlicr odvam^i than are iho^< of natural ' 
ob^te. But M one can deny that thtre is stiU in mauv 
galleries devoted to the exhibition of works of art of various 
fcimlB great room for improvement. There is generally fur 
too great crowding; too many objects so phK^^ that the 
Uil^t man canum ^ them properly, even when standing on 
tiptoe; many others placed so low that they can be 
earned by lying down on th^ door; too many completely 
spoil^ by the juxtaposition of incoBgruous objects w hi 
imsmtalle settings. It is only in a very few public museums (1 
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may luataa^, oa a couspieuouB csanipla, the splendid miiKum 
of antiquities at Kaplea) that the immense advantage to 
be gained by ntnple apace and appropriate siuToundings in 
aiding the formatiun of a just Idea of the beauty and intemat 
of each Hpeeimen con tamed in it can be properly appreciated* 
Correct ckasHieation, good labelling, isolation of each object 
from ite neigh bourn, the provision of a suitable backgrounrl? 
and above all of a position in which it can be readily and 
distinctly seen, are absolute requlaitea in art museums as w<p 11 
<18 in those of natural historj-, Nothing detmeta so much 
from tho enjoyment and advantage derived from a visit to a 
miweum as the overcrowding of the .specimens exhibited. Tho 
development of tlie new museum idea, to be spoken of later on, 
will be one way by which this can be remedied in tho public 
galleries; but if museums are what they ought to be, and 
what I venture to l^Iieva they will bo in the future, the 
question of space on a conaidembly larger scale than boa 
hitherto been thought of will have to be faced. This is of 
comae nuiinly^a matter of expense, and after all but a amall 
matter comjwred with expenditure now considered necessary in 
other directions. There are persons who think the country 
made a tremendous effort in building lo much aa is yet finished 
of the new Natural History Museum in the Croim%*cll Eood, 
and shako their hWs at the expenditure asknjd for either to 
complete that establishrnent by the erection of the wings at the 
sides, oi^ to finish the neighbouring South Kensington Museum 
m such a manner aa worthily to hold its collections, both of 
art and science. Others would gmdgie the further eipanaion 
of the niagnifi^t series of treasures of ancient and medneval 
art m tlic British Museum at Bloomsbury, of which the 
country haa such just reason to be proud. Let such persons 
TOnsider that the largest musciun yet erected, witli all its 
intemnl httiugs, has not cost so much as a single fully- 
equipped tioe-of-battle ship, which in a few years may bo 
either^ at the bottom of tbe sea, of so dbsoleta in con- 
a^ction M to be worth no mom than the materials 
0 wmcL it is mada Not that I am deprecating the 
bmlding of ships necessary for our protection, but ijithar 1 
wiflhiiig to fllio'w that the cost of such cuiiaciiiDa as are alill 
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tcquired for the proper education of the nation ia not sueb 
aa wrould produce any aenaible impression upon its fiiumcial 
position. 

I may make a still unire apposite comparison, luid point to 
the Tast stuns of money spent by this nation upon the whole 
subjeot of edneution now and a few years ago, The total 
fetimate for what is caUed “ Class IV., Education, Science, and 
Art, for tile finciiiciiil year 1883-84, Hniounted to £4 74g 55(5 
Is ten years it him grown to nearly double that aniount tl« 
estimate for 1893-94 being £ 9 . 173 . 216 , the moixsiBe W 
mmnlj due to what is termed -‘Public Eduction'* Tl.e 
amount aiient upon the deTelopment of njusemna is com 
laimtively insignilicaut Tbe British Museum vote (inclndin- 
the library and the natural history Lranch) has only iiicioased 
during the eame decade from £ 146,019 to £157 500 ^ The 
of the various museums maintained by the Science and 
.\it I^epartment shows little appreciable augmentation excent 
ra the case of that at Dublin, where ] an, ^ad to see £19 03^5 
M now put down instead of the £l 3 ,fi 02 of thcf former ncriod. 
Compared with the whole amount expended iipon^ther 
motho^ of orlucation, national espenditura upon miUmB and 
art Bidlenes » tit piescnf very small 

In reference to this subject one cannot help consideriim 
how much might have been done if only a' moderate porti^ 
of that largo gum of money obtained a few yeara ago bv the 
tax on brawera. and handed over to the County CoifneUs to 
wpend in promoting technieal education, had l«en used for 
erec mg musoams, winch might have taken a permanent place 
in the education of the coimtiy. Every eubiet^t - 

order to make the tcncliing real and praSLl. iould hfvo'its 
collection and thege various eoUeetions. might all have been 
^latci in the county mugeum under the same genial 
management. The staff of teachera would nssiat ^ 
^torid work, and thug a well^uipf^ central coIJel 
tohnical ctlucofeon might have been fomjud in everv itv 
*ndmg out ramifications into the various districts^ which 
the need of gpecial instruction ^ds most felt, and Udng aW 

' 'Hw e«rrM|MaMlHiB fifpim fw tbe t«j- iss^.ss km- ri. nr , 

■C 10 , 7 T 7 ,Sgr—Btitiah Uiuelun, f 182,439, ' ^ 
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the pamDt of aiualler bmpch muBeimts of the same kind 
wherever they requlrei 

But it is not oiJj in the buildiiig^ that the of the 

mnseains of future will have to be met Another great 
advant.'^ miLst be made before they can be plaoed upon a 
eatisfiictory footings aiid perronn the functions that can be 
legitijnately expected of thooL This is in the elevation of* 
the position and acquireinents of those who ha^^o the com 
of thenL Aa I have said on a previous oocasiem,^^ "VVhat 
umaemii really depends upon for ita etuxess and tmrfnineas is 
not its building, not its caseSr not even its specimens^, but its 
curator^ 

Speibing in the presence of a number of ^ntlerueu wdio 
aro curators of museuuia, do not let me be niiauuderatooil I 
do not mean that you are not zealous in the cause and inaike 
great socrifioea for it, and do all you can under the often 
difficult circuinatjiuoea in which you jire placed] but what I 
mean is—and I am sure you will one and all agree with me 
when I say A—you are not properly appreciated by the 
piiblJcj and the importiUiDe and dillicultiea of your position 
are by no means auffidently understood. 

In a civilised community the nWssitics of life, to siy 
nothing of luxuries (whicli we do not ask ibrj, but the bare 
necessities of a nmn of education and refinement, who has 
to associate with his equals, and bring up hia children to the 
life of Siuciated and refined i>eopIe, involve a certain annual 
expondituro, and the maan-^ afforded by any oconpation for* 
this necesaoty expenditure give a rough and ready test of the 
appreciation in which such occupation ia held 

a curator of a museum* if he is Ot for his duties, must 
be^ a man of ve^' coAsideiable education as well as uatund 
ability. If he is not himself an expert m all the bnmehes of 
hiunaii knowledge his museum illustratefi, he must he able to 
understand and appreciate them sufficiently to know where 
and how he can aupplement liia own deficleni'^esi, so as to be 
able to keep every deijartment up to the proper leveL His* 
education, in fact* must be noti dissimilar to that requited for 
moat of the learned proftssiona Skill, naanuiU dexterity, and 
good taste am also moat valuable He must, in addition, if 
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he 19 to Ixj u success in his vociitiou, poBBcss various moml 
qujiMciitioiis not found ui every professional num — punctuality, 
habits of businefa, conciliatory manners, and, above all, mdomi J 
able and mnscientioiw industry in the dischatye of the small 
and somewhat monotonous routine duties which constituto so 
larger a part of a curators lif^ Such boing the requireraenta 
*of the profession, let us see what are the inducements offered 
to men to take it up os a means of livelihootl. I really am 
^rry to have to speak of such a sorditi subject, but I know it 
is one you naturally Bhriulc from talking of yoursclveaL You 
would bo the last people in the world to take the remedy, now 
ao often resorted to by ptlier cksaes, into your own liaiida. 
A strike of curators is hardly to bo contemplated. liemeniljer, 
also, that I am not speaking of this subject in your intererti 
Of tha iateresta of any individuals, Whether any of you 
personally should hovo your emoluments, your social poaitiob, 
your opportimiiies for good, improved, is not now with me an 
object of eoneern: it is in the interest of that great question 
the advance of the musenni as a means of cdutoting, culUvat-' 
ing, and elevating mankind, tlmt t luu apeakiug^an advance 
that can only be effectively made wlien the curntorahip of a 
muBeum ia looked u^n m an honoumble and desirable pre- 
fesaion for men of high ititellectual ocquirenientSL 

Let me Uke a few erampleB of the inAueements to enter 
this profeasiun at the present time. I have before me some 
recent advertisements The curator of the Mueeuit 5f the 
'Philosophical and Litenuy Society of one of the largest and 
most tioiiriflhiag of our manufecturing cities is offered £126 
a year for his services. In another town, smaller and less 
wealthy, it is true, "a resident curator, meteorological observer 
and caretaker, is wanted for the museum and library bnildines' 
at a safary of £50 per annnm, with reoius, cj, and Z 
iVppliGant^ ai^ to age and scientific quiLlifis^itionsL"* 

lu II I'eceut newspaper discussion upon the establishment 
^of a museum iif^ono of the midland counties, after it had been 
^inted out that one of the prime necessities of such an 
institution was a prevision for,the maintenance of a cumtor 
a biding gentleman of the district, zealous and sympathetic 
advocate of tho enuse. perfectly acquiescing in this view 
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suggested tlial £100 a year sJiould by all meana be set aside 
for this purpose I 

It ia frequently iiiy lot to be coif^idted by anxious panGitts 
of sous who dotelop a taste for museum work, aa to what such 
a taste will lead to if cultivated 1 need hardly any that, 
however much I may wish out nmka to be teotuited by^auch^ 
onthufiiastic aspirants, — bop often of great ability and promise, 
—I can not oonsdeiiiiously offer uiach encouragemen t. The 
beat I oan Say is, that I hope things will be better in the 
future than tliey are at present An far as ths Metropolitan » 
museums arie concerned there has been some iiiiprovement> 
and 1 think that iodioationa aro not wanting that tliia 
iniproTemeut will continue and cjcteud 

I have referred at the beginning of tkifi address to the 
great araouut of recent literature upon the museum question^ 
consisting largely of depreciation of the old ways of armnging 
museiiniB. of suggestions for their ijnprovemeait in the future, 
nud mainly of the deYclopmeut of what may be called the 
Wliat this idea is vtug tersely eipresstd 
nearly thirty years ago by the late Bt, John Edward Gray in 
hia address to the British Association at Bath (13&4) as 
President of Section D, when near the close of bis long 
career aa administmtor of a coHeciion which by his ciertiona 
he had made the largest of the kind in the world Dr. 
Oray^lahl down the axiom that the purposes for which n 
mnscuiu was eshiblished were two—first, the difiTugipa of 
instruction and rational imiuBemcat among the mass of thc^ 
people, and, secondly, to afford the scientific student every 
possible mcans^of examining and studying the specimens of 
which the musenin coneiata^' He then cx>ntinned t " Now, 
it appears to me that in tho dedre to combine these two 
objects, Avhich are easeiitialiy distinct, the first object—namely* 
the general instruction of the people—-baa been to u great 
extent loat sight of and samGia^d to the escond without any 
coiTc^nding advantiige to the Latter, beemW the system* 
itself has been thoroughly erroneous.^ 

This was a reiEiJirkable udriitssion, coming from a inan viho 
had been brought up in, and had acted throughout the greater 
part of bia life upon, the old idea ■ but it dearly expressed 
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wlmb was tben begiDidng to be felt by nmny who turned tbeir 
unbiassed attention to the subject, and it is the keynote of 
nearly oU the ninscuni reform of recent dat& Btu'ing the 
long discuasion which ful lowed, the new idea ^found powerful 
advocates in Iliisdey, Hooker, Scloter, Walbuco, and othett) * 
^ but Owen, w^boso oGGicial position made him the chief scientific 
adviser m the construction of the new XntionaJ Mnsoiun of 
Natuiul History, never became reconciled to it, and, un- 
Airtunutely, threw nil the weight of his great authority into 
. the opposite scale. 

The method of application of this principle depends entirely 
upon the gonerui nature < of the museum, whether that of a 
iialioji, a town, a School, or a society or institution established 
to cultivate Epjne definite branch of knowledge. It is mainly 
of national mnaeums that I am speaking at present, and it is 
only in national museiunB that the fulftlmeni of both functiohp 
in (airly equal proportions can be espected la almost ail 
otlier mnseums the diDiiBion of knowledge, or popular education 
will be the prinuiTy function ; and if the tnfc principles of 
arrangeiuent of such muteums be once grasped, this is a 
function which con he jparried out upon the largest or the 
sniallcBt. or any intermediate scale, according to the means of 
the institution and the requirements of the locality. 

The collections for the advancement of science, on the other 
hand, are of value mainly in proportion to their sise, and no 
museum at present existing has come anywhere iiear\'hiit 
*is required foe tho esliaustive study of natural history. If 
any one w«e now to endeavour to write u complete mono¬ 
graph of any family in the animal kbgdom, he would search 
in vain for m/iterials for doing so, not oiiy in uny 
mtiseiun^ but in all the museums in the'world put together. 

Scon after the arrival in our NstionaJ History Museum 
of tho great and carefully selected and khc-Ded coUection of 
Indian birds, presented by Mr-. A. 0. Hume, confining 
,upwards of 60,000 spccimena, a weU-known ornithologist 
commenced the volumes devoted to birds in the excellent 
series of manuals on tho faumi of British Imlin, edited by 
Mr. Bhmford I uin told that whefi he began the work, he 
was seen sitting at his table rubbing his Iiands with delight 
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at tilt; pirti^ptjct of ducce^ in hia luboura hy such 

aa tisprecad&mtcci nia^s of materiuJ. Bui niter 11 few wedv^ 
the scene h^d changed. He 'wa;^ pntnng up and doAvti the 
room, the same handa in deppnir iit the hopekea- 

nt^ of solving the tangled problems of the variation according 
to ugQj se^, season, and locjility. the geographical distribu¬ 
tion, and the limitB and relationship of any single species, 
owing to the absolutely insuliicient tniiidier of properly 
authonticAted epeeimens at Ms commaniL Every zoologfat 
will recognise this as a swircely txaggerated de^ription o| 
ttdmt he meets with at every step of his vvoik E^ccept, 
perhaps^ for oome epedal and limitid groups, which may he 
token up in private eoUeetionSt a nationo] museum alone inin 
possibly attempt to bring together the nmteriols requiroil for 
such exhaustive work ; but it is undoubtedly the duty of all 
national museiune to endeavour to do iMa Tliere should be, 
in everj* great uationp one establishment ait least whore such 
problems may he uttoteked with some prospect of success, and 
the ouly conlitioBs upon wdiieh coUections for this purpose 
erm be mauntained are, that they should be so iiTranged as to 
occupy the smallest poaaibk spaice eonipatible with their 
proper preservation and convonicnco of acees, that they 
should be removed froai all the deteriorating mhiicuces of 
light and dust, and at the same time be perfectly available 
for ^tho closest examimition by all those whose knowledge is 
sufficient to enable them to extract any mfoiination from 
them. This means that they cannot he in tht^ 

ordimtry sense of the w^ord; nlLhough it muat not be supposed 
that they are^on that iiccount in less need of orderly and 
methodical arrangement There is cerLainly a danger of 
collections which iro not generally exliibited ^ becoming 
neglected, and degenerating into the condition of mere acomati- 
hitions of rubbifik Anything of the kind is absolutely 
incompatible with the true requiremente of specimens kept 
for resesirelL They specially need to be 'srnmged in lyi 
orderly and methodical manner, and to be thoroughly well 
catalogued and Libelled^ ao tkat each may be found directly it 
is wanted, and they must be frequently inspeeted to s8ec that they 
are free from moth or other deleterious influence. The object 
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of kecpuig tbm in this condition is, indsed, that they sboulcl 
be preserved and not destroj-ed, as ultimately happens to so 
many exhibited specimens* Much curatorial ingenuity may 
be exercised in the metbodB of stotving and wianging such 
specimens to the beat advantage. The conditions of 
to them wiil be precisely those now accorded to books or 
manuscripts in a iibraiy, prints and drawings in an art nmEeum, 
or the records and public docuineuta in the Bolls Office or 
Somerset House. 

^ As the actual comparison of spedmen with specimen is 
the basis of zoologitail and botanical research, and as work 
done with imperfect materials is neceasiarily imperfect in 
itself, it is far the wisest policy to concentrate in a few 
great central institutions, the number and situation of 
whicli must be deteimined by the population and tesoumes 
of the country, all the collections which are required for the 
prosecution of original researelu These are especially thoso 
containing author’s types or the actual spedmena upon which 
epeeies have been established, and which muse be appealed 
to through all time to settle vexed questions of nomen¬ 
clature. It is far more advantageous to the investigator 
to go to srtcb a collection, and take up his temporary abode 
there while his research is being curried out, with nil the 
material at his hand at once, than to tmvd frem place to 
place and pick up piecemeal the information he nsquires 
without opportunity of direct comparison of the s^imeus 
6iie with another. 

On the other liand, iq local (uuseums such coUeetions are 
not only not required, but add greatly to the trouble and • 
expense of the niuinteuancc of the institution,' without any 
compensaUng advantage. Here it will *be the duty of the 
curator to develop the side of tlie museum which is educa¬ 
tional and attractive to the genenU visitor and to all who 
wish to obtain that knowledge which is tlie ambitioa of 
ipany cultivated persona to acquire without becomme 
epemliata or experts The study of the methods by whi^ 
ewh muaeoma may be made , instructive and intorestine 
offers an endless field for experimefit and discussion, and 
the vanous problems connected with it are treated of not only 
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in the litemtme I have rufcired to. but m a muto practical 
manuef m many mufieums in varioiiH parta of the world 

Without puf&uiri^ thi^ question further at the present 
time^ 1 itbouM Like to repeat^ from a previous addresa ou the 
aaiiie aubject^* eertoin propoeitions whieh are fimdamenta] 
ill the arrangement of collections of the claae of whielr I am 
now spewing. 

The amnber of the epecimcnia must be strictly limited^ 
occoiding to the nature of the subject to be illnetrated ii!id 
the space uvailabk None must be placed either too hig^ 
or too low for iBady exainimtion. There must be no 
crowding of speeimens one hehlnd the other, every one 
being perfectly and distinctly seen, and with a dear space 
around it If on ohject b worth putting into a gallOTy at 
all, it b worth each a position as will enable it to be seeiL 
Every specimen exhibited should be good of its kind, and 
all available skill and care should be spent upon ita preserva¬ 
tion, and rendering it capable of teacbitig the Icssou it is 
intended to <?bnvey- Every specinien should have ita definite 
purpose* and no absolute dupHcata should on any account be 
admitted. Above oil, the purpose for which e^ich specimen 
ia exhibited^ and the main lesson to be derived froni it* 
bo distinctly indicated by the labelB affixed* both Ufl 
headings of the VariouB divisions of the fieriea and to the 
individual apecimens. 

tliJse are the principles of what may be ciilled the New 
Museuni idea aa applied to national muaeumB of natural 
hbtory. It b a remarkable- coincidence that since they were 
first eniiuoittted* and during the time of their diseussioDj but 
before they Tiad met with anything like universal accept¬ 
ance* the four first fiationa of Europe almost simultaneously 
erected in their respective capitals^—London^ Farie, Vienna* 
and Berlin—entirely new buildlnga* on a coatly> oven psiliitbl 
scale, to reoeivo the natural history coUeotioua* wMcb in each 
case fiad quite outgruwu their previous iilfenJficienfc aocoqj- 
modatioa In the construction of noither of these four 
edifices can the guardians ofi the piiblic purse be accused of 

* pKiidtutiAl AiIdrBM to tlw BrltLdi Ataoditjop for Hit AdTi&tcmuit of 
Suiottco. Eeport or -Tfae Meeting, 1 BflS. 
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want of liljemlitT. Each biulding la a monument in itself 
of the appiMiiution of the goTeminent of the country of the 
viiluo and intorEst of thetiintunil history go far 

this is most satialactory. Now that each is «iuotn or less 
at all oveijta for the present, and its contents 
in n feir way towards a pertnaaGut arrangcniGnt, it niny 
not be without interest on the present occasion to gire 
some comparative account of tbuir salient features, especially 
wAh a mew to ascertain whether and to what extent tiieix 
instruction and arrangement have complied witli the 
roquiremeots of the modern ideal of such inetitationa. 

It may seem ungrateful to those who hoTC so liberally 
responded to the ntgent representationff of men of acienco by 
providing the mcjitis of erecting tiiese spbudid buildings, 
to suggest tliat if they had all been delayed for a few ywira 
the result might have been more satiafactoiy. Tlie effects of 
having been erected in what may be called a tmnaitiomU 
penod of museum ideas is more or less evident in all, and all 
show traces of Gompremise, or rather adaptation' to new ideas 
of structuiea avowedly designeii for old ones. In none 
perhaps, is tliis more at^ikingJy shown than in our own.—' 
built, unfortunately, before any of the others, and so without 
the advantages of the experience that might have been gained 
from their successes or their shorteomings. Though a building 
of acknowledged arehitectuml beauty, and witli some exeellent 
fe^ures It eanuot be uten structuially ns a model lilus^um 
frben the test of adaptation to the purpose to which it is 
devoted is rigidly applied. But to apeak of its defects is an 
imgmcious and uncongenial teak for me. If it were not taking - 
me too far away from my present subject I woulS mthcr imeiii 
of ttic admirable manner in which the staff «« endeavoiiinz 
to carry out tlie new idea under somewhat disadvantaBeoM 
cireumstancGs. ^ 

po new reoiogical museum in the Jaidin dea Plantes at 
IJaris IS a gloriflcation of the old idea pure and simDlc. It 
coi^Kta of one huge hall, with galleries and some ammxcB in 
which erejy ^men ia intended to be exhibited, more or 
less imperfretly, on alternate periods.*to students and to the 
general pubbe The building and oases are very handsome in 
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Htyle, and thero are endless of ^peciniens of all kmdb 
neatlj mounted in h uniform umutier. Thera are &o store- 
roania, no labomtorics, no worhroom^ eonneoted with the 
btulding. aro all in other more or less distant parts 

of the establish mentp separated from it in most cases by the 
whole breadth of the garden. Of course this c?in nuly be 
looked upon m a temporary coudJlioa of aflairsL Fortuiiately 
there is EtiU room on the site of the old museiini behind the 
new i>uilding^ und if this ia utilised by erecting upon it a 
commodiouB set of workrooms, labomtories., rooms for resene 
coUectioiLB^ and administrative officer directly in connection 
with each other and with the luain building, which might 
then be emptied of a considerable portion of its contents* aa 
extremely good working museum may be evolved But if 
tliis spaoe, as I believe was the originiil di^ign, ia used for the 
ftirthE^r extension of the jJrcady disproportiona tely kj^ pubUc 
galleries, the opportunity will be lost. 

The new museums at Tienna, the one for natmit] history, 
the other fbf art, placed one on each side of a handsome public 
gfirden in one of the most important qmirtei^ of the city, 
exactly alike in size and architectural features, ore elegant 
huildingSj and present many excellent features of construction# 
The natural hiatory museump which was alono inished when I 
visited Vienuu three years ago, is a qmidrilateral structure 
with a central court, and consists of three stories and a bcisc^ 
merit. Kiiclj alory is divided into a uumber of inodemtely-sked 
rooms, opcuiiig one into another^ ^ that by passing along ki 
the same direction the visitor can moke an inspection in 
Systematic order of nil the coUeetions arranged in each story, 
retwrning to the point from whence he started; or, if need he, 
breaking off at the^niddlep where a passage of eommunjcatiou 
runs across the central courL Aa admirable fcalura in the 
design of this museum is, that- the public galleries of each 
story, Ugh ted by windows finm the oulddc of the building, 
have cin their inner side other rooms coAmunicatiag with 
them, and lighted from the court withiu, whicli are devoted 
to the private studies of the curators and to the reserve 
collections belonging ^o the same seriea m the exhibited 
coUectious in the public galleriefl, with which they are in 
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cotinocdoiL Thua tlio puhiic collections, the reserve collectioDa, 
and tho ofScers in charge, ore in each section of the miisoniu 
brought into close ralation—most od^'niitagGoiia arrangement, 
nnd one greatly facilitating the new miiaeunr idea. The 
only drawback ia that tliese iDoma, occupying the itmor side of 
the quadrangular range of g^eriee, are aeceasarily small, and, 
as the collectiona grow, will be found insuffident for the 
puT>nse. This has, in fact, already proved to be the case in 
several departinente, and a remedy bas been found by devoting 
t^e whole upper atoiy of the building to the reserve colfcetions 
of msectSj sheila, and plante, and the working Ebrary of the 
institution,—an arrangemout which gives cscellent aeoom- 
modation for tlieso important departmentfl, at all events for the 
pr^t A great difficulty will, however, arise in the future 
owing to the building being cxterually architcctimiiJy complete 
and Tiflible on all four aides from the public grounds in which 
It stands; it therefore admiia of no eitendou, and the public 
pllerifis already contain aa many specimens aa can possibly 
be placed m them with any advantage. Tlicse ‘are in most 
sections, cs^ially the invertebmta, displayed in aa oxtremelv 
tasteful and instmetive manner, but the series is by no means 
over-hnp for a national museum. The limitation of space fo 
portly duo to the somewhat singular djrision which baa been 

history coUections. 

Instead of taking the dividing line adopted at the firitisli 
Museum tetweea Hpeeimons in a state of nature and* thoBt^ 
l^hioned by man’s hand, the pictures, t!ie splendid collection 
or European medieval armour, the clasaioal and Eavptimi 
antiquities, me tirated as works of art; but .the s<.<allcd 
ethnolqgmal coUection, containing the siiedmeas of Mexican 
I ere vian Japanese, Cfhinese, rolynesiun,* African, and pie* 
Uistenc European art, are placed in the Batumi Histon- 
Museum, taking up a portion of the space which the 
cumtore of the zoological, minerelogical, and geological depart* 
hoped to have had at their disposal for the dispW of 
thmr apreimens^ I^Hietber room could have been found for them 

iStiJf ^ but rerteinly their 

Bctual potion is mcongiuous, and it m^difficult to undoretand 

wh) a Peruvian mummy should find its place in a building 
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professedly devobetl to naturol history, wliile the prosenred 
rejuftins of the flndetit Egj'ptLms lira treated na works of utt 
Boforo leaving Vienofl I shouhV like to refer to the splendid 
apecimCDS of* taxidermy by the artist Hodek, the choioeet 
exarnplee of whose work are coataiued in a special collection, 
occup^ng fl Bmall sepanite room, consistiag of sporting 
trophies of the late Grown Priaco, Rndolpli. Otherwise the 
gcnenil level of the specimens in the galleries is in no wise 
reajjirkuble. The birds have the advaittoge of being monnlid, 
not upon turned wowlen stands of uniform pattern .■« in Pari|j 
but upon pieces of natural tree brandies, fixed in square or 
oblong oak-fltanda, The eibibit^d Bpecimons of VErtebrete 
zoology include skeletons, but no other anatomical prepani- 
tione, of which there is a distinct collection in the Univeraity 
Museum, The eihibited fishes and reptiles are exceedingly 
well preserved and mounted in spirit. In the MoIIuasi, 
^-ticuluta, Eebiaoderms, and Corals, great care has been taken 
in setting tlte specimenB off to advantage by selecting 
appropriate i^iloura for Uwkgrounda. Specimens in spirit a« 
interspersed in their proper places. All have printed labels 
The cases in which they ate displayed are of oak, and of vety 
handsome and even ornuinGntal constiiictiaD, 

The arrangement of all these eoUections display's a meet 
intelligeat appreciation of the needs of the ordinary visitor. 
Thus in tiie room appropriated for the exhihitiou of iiiseets 
there fire three distinct series a general systematic scries, 
a morphological series, and a voiy fine special collection of 
the insects of the neigli hour hood of Vienna. The other rooms 
are aminged ^more or less on similar principles. The main 
collection of insects is, aa I have mentioned before, entirely 
apart in rooms vary*\Teil adapted to the purpose, in the upper 
floor of the building, and kept aa usual in drawers in cabinets. 

The zoological portion of the new museum for "Natur- 
kundo, in Berlin, situated in the Tnvuliden Strasse, Lj e 
remarkable illustretion of the complete revolfiition of ideas tyi 
nmaoum armiigement. which took place between its commenee- 
meut and its cumpletiou. Tho building, entirely designed 
upon the old system,*came empty into the hands of the 
present director, wlio has arranged the contents nbeolutoly 
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Upon fcbe now mfilhcxL It consmts of q fina glaasmoveiwl 
httU, ttud three storiea of galleria, all origiiialiy intended for 
ft uniform exhibition of nlh the varioujB groups of specunaiis 
whith had aceiiinulnted iu the m^wded twjjiw of the old 
museuiu in the Utuveraity, When Dr. Mdbius succeeded to 
the dilectomte, ha conceired the bold plan of Imiiting the 
public exhibition to the ground floor, and devoting the two 
u|^r etoTiGS entirely to the I’eacn'e or working cotleciiona 
This vvua a step which required some courage to take^ especially 
ijp tha two great atiiircaaea, which are the principal Dnuunentiil 
arobitectunil features of the building, have by it b^;oii!e 
pmctleally uiwlesa, Eicfipt, of coum>, for certain incon^ 
vonieijcaB always re-mlting from udaptntion of a building to 
piirp^ not originidly contemplated, especially local dis¬ 
junct ioti of different scries of the sauio groups, the result luia 
Isjcn ciniaeutly BatUfactory; and if the anangement is com¬ 
pleted upon the lines laid down by the Director, os explained 
to me on luy bat visit, this iviU be the most prectieai und 
oonveniently arranged museum of natural bbtdi'y at present 
cxbtiDg. An much attentioo appears to iui besto^ved upon 
TiiokiDg the exhibitijd [Kjij^iou iittractivie aod instructive* on 
making the reserve ooUectioas vomptete and accessible to 
workers. In the former, the cbaracterlstics of the native 
were being Bpeckllj developed For instance, the fish 
ciollactioii (of wlikli tbe iiidiTitJtinl epecimcD^ are beautifully 
displayed in spirit, fastened on to gbsa plates in fl^t-mded 
Jars) canaLsta of a gcnoial representative systematic series 
and three specbl faunistk collections, one of the German 
freshwater fishes, one of the north and east acq Bsheg and - 
one of the Mediterranean fishes. One room *is devot^ to 
German n^imruals and birds, and the rewhtly added specimens 
show indications of an improvement in taxidermy which 
would have been imposaibb in the old days of wholesale 
bfrd-stufBng. Exceilcntly prep<ired anatomical spedmciis 
(^agmms. expbaatoiy labels, and maps showing gcogrephical 
distnbutiou, are abundantly introduced among the dried 
specimens of which such collections are usually composed 
and a commencement bos been made of iUustmtions of haWte 
and natural surreundinga. On the other hand, in inarked 
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contrast to ViennA, eTerrthing ia tbe way of aidiitccturti 
iind furniture anti tittiaga is sevEidy pkin and practical, siad 
a miiform drab colour is tlie pervading linckground for all 
kinds of speciiuciiB. All danger from Ora saenis to have been 
most carefully guarded against. The floora are of artificial 
stoDC, tlio cases, and oven tbe shelTiag, are constructed <rf glass 
and iron. Wood is almost entirdy excluded, both in the 
struct lira and fittings. The ground fioor, as 1 have said, is 
entirely devoted to the public exhibition, tbe first story lo 
tbe reserve collection of verteLrates. and tbe upper story to 
tbe invertebrates; and tbe basement contains comniodions 
rooms for unpacking, mounting, , preparing skeletons, etc. 
The conatruction of the building iiUowa of considerable eiten- 
eioa hockwonis, whenever mora will be needed, at smaU 
coat and with littlo interferenco with existing arrangements. 

I should also mention tbat the isoologieal deportment of the 
Universily, with its admirably appointed laboratories and 
lecture rooms, .md exTOlIant worUng oollections for teaching 
purp4^, is iB immediate contact with the museum, and the 
two institutions, though under different direction, ato thus 
brought into hurmouious co^opertitioa. 

Any one who wislies to compare nn3 contrast the two systems 
upon which a national zoological museum may be urrauijied 
cannot do better than viait Park and Berlin at the present 
tiuKt Ho wiU Bfw excellent illuatrations of the best of both. 

Oi B», museums of the United States of America much 
may be expected TJjey ora starting up in all directiona,' 
untrammelled by the raatrietioiis and traditions wbieb envelop 
.80 many of our old institutions at home, and many admimblB 
on musenin work liave reached us from the other irida 
o t e Atlantic, fron^wliich it appears that the new idea has 
taken firm root tliera In Mr. Brown Goode's Ireturo on 
The Museums of the Future" (Beport of the National 
I usei^, IS 3 g.gg^ jg National Museum in 

coUectiouB are divided into two great classeic 
the exhibition series, which constitutes the educntiomi] 
imrtion of the museunj, and is exposed to public %dew with oil 
iHj^ble acccsBorics for public entertainment and instruction ; 
and tha study scries, which Is kept in adentific hiboratories. 
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and ia scoit^ly cxauiioed except by pxofea^bna] mveatigstoia. 
In every properly canatnictcd DiuBeum the collections must, 
from the very beginnings, ■ divide themselves into these two 
cliuses, and in planning for its administiatioa pnvision should 
be mode not only for the exhibition of objects in glass 
but f(fr the preservation of Urge oollectiona not available i<ir 
exhibition, to be used for the studies of a very limited number 
of specUIUta" 

‘ The museum of comparative soology at Harvard, founded 
Jjy the late Louis Agassiz, and now ably admitiUtered and 
extended by hU son, Alexauder Agassiz, ia a conspicuous 
example of the aatiie meth^ of construction and arrangement. 
But as 1 can say nothing of these from personal Tcnowledge, I 
ora obliged to leave out any further reference to them on the 
prtJsent occasion. 

From what has just been said it nill be ^thcred that in 
Europe, at least, an ideal natural history museum, perfect in 
original design as well as in execution, does not exist at 
present. We have indeed hardly yet cotno to tin agreement 
as to the principles upon which such a building should be 
constructed. But as tjietu are countries which have still 
their national museums in the future, and os those alreculy 
built are susceptibb of modiBcations, when the right direction 
has been determined on, I should be glad to take thb 
opportunity of putting on record wlmt appears to me, after 
long reBection on the subject, the main conaideratioiJh which 
'should not be lost sight of in such an undertaking. 

In the first pbee, I have endeavoured to work out in 
detail, in its application bo natural history, that moat original 
and theoretically perfect plan for a. mnaeum of exhibited 
objects in which there are two main lin& of interest running 
in different directions and intersecting each other, which we 
owe to the iogeouity of Geueml rUt-Bivera. This waa 
explained in his address as President of the Anthropological 
{Section of tho Ifritish Association at Bath in 188S, and again 
in a lecture given about two years ago before the Society of 
Arts.' Upon this plan the musemn building would consist of 
a acrios of galleries in the form offciid^, one within the 
‘ JouTTUMi af SodOy t/ JfU, ISOj Ujicembtr ISSI. 



PA^iV POP A J^AT/OJ^AZ 


other, and ix^nimiiaicating at frequent iticetrval^ Eath cirele 
would repugn t uu epoch in the world's hiatory, comuicncmg 
ill the ccnlre and finishing at the cutemioet* which would be 
that in which jve me now living, The hiJrtor>- of each mtnnil 
group would lie tmoed in radiating lines, and so by passing 
frum the centre to the cimuiufenance, its condition of tlwelop- 
ment in each period of the world's histnty could be studied 
If, on the other hand, the subject for investigation should be 
the genetnl Ciuns or floni of any particular epocli, it would iSa 
found in iiatund nEsociution by eouflning the attention to the 
circle representing that period By such on anungemeut. that* 
moat desirable ob^t, the union of pahcoutology with tJic 
zoology and botany of ojdsting fonns in one natunil scheme, 
could ^ perfectly carried out, an both the structural and the 
geol^icul relations of each would be preserved, ami indicoted 
hy its position in the museum. Such a building would 
undoubtedly offer difficulties in practical construction; but 
oven if these could be got over, our extremely imperfect 
knowl^ge of »the post history of animal and plant life would 
make ito atningement, with all the gaps and irregularities that 
would Ijecome evident, so unsatisfactory that I cjiu scarcely 
hope to see it adopted in the near fufgre 

I have therefore brought before you a humbler plan, but 
one which, I think, will le found to embody the practical 
principles neceaaory ij, a working mureuni of almost onv 
ilescfipttoij, huge or sjuidl. 

of <^hi» plan is tliat the whole of the 
building should be dirided by lines intersecting at right iingles, 
like the warjj and the woof of a piece of canvas. 

Tho lines In one direction (see I’lan, next page) divude 
t *^*^^*^ natiirul cectioua of which the cnlJection is com¬ 
posed, and which it is convenient to keep apart; *the lines 
crowsmg t eee sepamte tho portiaus of the collation atcortling 
0 t e tuothocl of tfuatmerili or coniservatiotL Thus, the ex 
I lU, part of tlifi whole coUoction tvill codJd together in a 
^ics of rooms, occupying naturally tho front of the buiJdinm 
ihe Tcaervu collections will occupy another, or tho miJiile 
nection; and l^youd th€*e will be the working rooms, studies^ 
and admmistrativc offices, all in rclatioiii} to eadi other, as 
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well aa to the pjirticBlar ixait of the oollectiob to which they 
bt'Ioag, A glfliboe at the plaa will show at once tlie gi^t 
conveaifiiice of eflch & sy^toai, both for the public, aaii still 
more for tbosa who work tn the tguseuio. 

This plan, of course, contemplatea a onc-etorled, top-lighted 
bniltling, aa far as the uiaiu rooms are conoemed, althou^jh the 
workrooms and studies will be in two or more etoriea The 
Dimn rooms should all have a good eubsttiutinl etdlery riuming 
round them, by means of which their wiOl space is doubktJ, 
There is ao (^uestioa whatever that eu evcaly-dimiBed top 
light is far the best for eshibitiod rooms, Windows not* 
only occupy the valuable wall space, but give all k-iiidn of 
uncoaifortiiblo cross lights, intersperaed with dark mtcrviilfl. 
On the other hand, for doing aay kind of delicate work, a 
good north light from a window, as provided in the pkn'ie 
the moat sdtable, TJie convenience of having all the stadies’ in 
relation with each other, and with the eentntl administrative 
olEcos, whiJe each one is also in close eontiguitj' with the 
section of thtr collection to which it belongs, will, I am suro, 
be appreciated by all who are acquainted with the capriciously 
scattered position of such rooms in most large museutns, 
notably in our owil Among other ndvanbiges would be the 
very great one. that when fcbo daily hour of dosing the main 
building arrives, the officers need no longer, as at present bo 
interrupted m w hatever piece of work they may have at hand, 
uud tuJiietl out of the huildiag, but, as arrangements could 
eiw y ■* fiiado for 21 ^panite exit, they could continue thei:t^ 
labours as long and as late as they find it isonveuient to do so, 
without any f^r for the safety of the general collections 
1 ,, that provision is made for a central 

(I , which is always a good architectural fixture at the 
entrmice of a building, juid wiiich in a large litueeum is 
ccrta y useful iu providing for the esbibitiou of objects of 
genera interest not strictly coming under any of the di^dsions 
□f the subject in the galleries, or possibly for ^pecimeus of too 
gmt a aiffi to Le amveniently exhihited elsewhere, TJierc is 
al» proviaiQii in the central pitrb of the bunding for the 
rofreslimeat-roonis, us wdl as for the library and a lecture 
room, the first being an essential, and tlie hitter a very useful 
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luljmict to ally collfiction intended for populaf luatmction, 
even if no atrietly teaching should be part of ita 

progtammfe ^ ^ 

I umy point oat, lastly, aa a great advantog# of this plan, 
tJwit It can l». if spa»x ia reserved or obtnimble, indefiuitelv 
Mteiidetl on both sidea on eiuictly the eanie Bystem vrithont 
iti any way interferiDg with the cxieting arruagements ■ a 
new soction, containing exhibition and reserve gaUcrica and 
HlMdies, can bo added as reqaired at either end. either for tho 
i^ption of new departments, or for tho expansion of the old 

r ^ ii^E^rtant that 

the fittinp Ehoidd be ..s bttle .» possible of tlie mtare of 

hitnres, but ahoidd nil I® so oonatrncted ns to be rendilv 
removable and intMchangeable. This ia a point I would 
strongly impress npen all who are concerned in fitting gp 
museums, either large or anudL ® ^ 

The modificatioM of this plan, to adapt it to the require- 
mente of a mun,c,^l school, or even villuga tnnseiim. will 
coMist mainly m altering the relative proportion of the two 
^tiona of the MUeetiou* The majority of mnBcmiut in coantiy 
locoLties require bttle. if anytliing, beyond the exhibition 
^nra. In this the prmliiy arrangement to be aimed at is 
firet, iibwlutely to rei^mte tlm archieologiea}, historical, and 
art portions of the collection from the nntmul histoty if as 
will gcnemlly l« the c^isc. }>oth are to bo represented to the 
mnreium If possible they should be in distinct room* "The 
*cnnd point is to divide each branch into two sections: (1) 
n stnetly lumted gcneml or coUection. arranged upon a 

coliection, consiatiag only 
of objects found within a certoiu w^eU-defined Radius nrmind 
the museum, which should be as exhaustive a, M 
Nothing %be should be attempted, and therefore ^rve 
collections are unneo.^. Dvea tho insects and dvied 

for the Walsingham collation of Lepidoptem to the UoolJical 

S^S^nt o?f 

JJepurtment of onr Natural History MuseunL 

I have elaewhCTe indicated my ti^ws an to fj.„ v- ^ 

=«iuM. f.„. .„a .k. u.. " tottC 
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* t ; 1 fear I ha™ eshauated ^ your patience, so I will 
conclude by greasing an earnest hoi>e that tbie meeting 

aU of us to continue beartay and 
^oroughly at our work, wliieh f hardly need say in tfa^ only 
way to enauiu that general recognition of it whidi we all ao 


' A'alunr, «L »ti. ft. 177, and in/ra ^ SS, 
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ATTE^T10^' has alretuly been directei], hi several letters which 
Iiavo receJitly appeartxl in the newupepera, to the desirability 
of a oeatnil uxstitutiou in wliieh the numerous historical 
doeuments and objects of interest ccumectc<l with the coimly 
might not only be preserved from deataniction, but also made 
available for study and reference. Many of these, which may 
be considered triiles now, wUI be of great valiai in after time, 
aa rnustmiing the history and mode of life of generations 
pasawl or iiassing away, Many cnetoma chaa^ with great 
rapidity, and all evid^cea of their existence disappear, or 
oidy remain in literary allusions, often difficult to understand 
without actual illustrutions. Take for instance the old flint 
and steel and hrimstoue inatcli. the universal stmroa of 
illomination in own my early days. Most Uving psopU-, 
I- accustomed to the dally use of one of the greatest triumphs of 
applied scienee, know nothing of the difficulties thoir grand- 
fathers had to contend with in supplying this most neeeesiiy 
want of common life, 1 doubt if many onr generation 
were to see the old apparatus, whether they would know what 
it was ffir or how us^ and though one must have existed in 
every cottage in the county fifty yearn ago, it fe possible that 
it would be very difficult to procure one, even for a musemn 
^at the present time, The candle-snuffere. without which 
wo could not exist in my childhood, ora now as extinct os 
the Dodo. Take again the threshing-flail, an instrument in 
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univcrtul ns5, vrith littlo chaiige for tboii&fmdu of yBam, now 
rapidly disappearing in many die^eta; or tlie stocks, once 
such uu important aodnl institution in rural life, hut of 
which I know now only one in the neighbourhood of Aylesbury, 
—that whicl) still remains in the picturesque village of 
Dintan, Spedniena of all these, and many otlim which mil 
readily suggest themselves, should he preserved in every local 
imiecuni. 

Tbon again, tho natural history, the birds, the butterflies, 
the wild llowertf, and the fosals and minerals of tijc neighbour • 
hood, so arranged and named that any one enu identify every 
crooture or plant he may chanre to*mect with in his walk, ore 
essential features in a local iriif»n iiT» 

But now let me give u necessary warning, Tltcre are 
mufieonis and museuma A good one well arranged, and well 
kept, clean, neat, and attractive, may l« the means of con¬ 
veying instruction and giving interest and pleasura to the 
lives of thou^ds of our fellow-ercatiircs. But such museums 
do not grow of theniselvea; money, time, knowledge, and 
loving and sympathetic car® must be expended upon them, 
both in their foundation and lhoir*maintcnaiico, and unless 
all these can be provided for with tolerable certainty, it is 
useless to begin. Voluntary assistance is, no doubt' often 
val^ble. There are many splendid esampics of what it may 
do ifj cemitry’ museums, but it can never bo depended on for 
any long oontiniMmca. Death or removals, flagging zeal, and 
other causes tell severely in the long run agornst this resource. 
A museum must have mi endowment adequate to defray its 
expenses, and-espedally to ensura the staff of inteliigent, 
educated, and paid curators required to maintain it in a state 
o efficiency, \ou might os well build a church «id expect 
It to perform tho duties required of it without ii ininiater, 
or a school without a schoolmafstcr, or a gurddn without a 
gardener, as to build a mtisciim and not provide a competent 
staff to toke care of it. , 

It is not the objects placed in « museum that constitute 
its value, BO much as thii method in which they are tlisplayed, 
and the use made of them for the purpose of instruction. 

The scope of the museum should be strictly defined and 
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limited; there must be iiothitig like the general toisE^elUneaus 
LoUeetion of all kinds of " curioaitie^/^ thrown iudiaerimliwtcly 
together which coustitutedT the uld-^hioiscd teuntry museum. 
1 tliink we lire all ngreed aa tu the looU clianictier predoininat- 
ing. One set^tion should centam antiquitii^ and illustmtiona 
of local inatiners and castonis ; another t^tion local natiiml 
history, zoology, botany, and geology. The boundarica of the 
cpimty win afford a good limit for both. Everything not 
occurring in a state of nature within that bonodarj should bci 
4rigorously excluded. In a4]dition to tbis^ it may be desirable 
to have a fiinall genoiul collection designed and arranged 
specially for elementary instruction in science^ This jjm't 
might he brought into iKumection with the technical instruction 
given in the county, and will he a valuable—indeed* a necessary 
adjunct to it, Eveiy branch of such instruction should liave 
its speeiiii collection of object,'! to illnfitmto it- the teatbing 
uiill then be made far more reid and praotii:al than it other- 
vviae would be, 

Agricullur^il chemistry aud geology, dairy-fanmHg, fruit¬ 
growing, and flucli like subjects, might each have its eollectiou. 
And these various eollectcons* though kept quite distinct, hi dif¬ 
ferent rooms if poasibk, might be nil nsBociaCed in the Couiiij 
MuMtun end under the sime general meDajjement, Thqs 
Hjme of the funds devoted bv the county to the puiposes of 
tochniuil education might nmt profitably iiasist in thfj fuma- 
lion and msiintenance of the County Museum indfsed, i tbialt 
myself that If n portion of tbU money Imd been in the first 
place directly ttilocated to the endowment of n museum in 
each county mom good would have been done tnr the advanoe- 
meat of education than by most of the sdiemes at present 
under difcusaion. At any mte, thn chUsroums and labora¬ 
tories r«iuired for the taicbing now contemplated should be 
aaeodated with the muBeuni. if possible under the same roof 
and the sUflf o^ teaclicrs sliould as^t iu the cntulorial work, 
•tbiis fonnjug n sort of oentnLi college in every county for 
technical education, width might send out ramificationB into 
the various dUtricts in which the n^d of special instruction 
was moat felt, and also might be the parent of smaller branch 
muasums of the some kind wherever they seem required. 



Ill 


Ma£££rMS 


57 


This U tho kiud of iiietitution wkich I hope will, befote 
long, bo eatnhUshed in every county in the Ifuid* The 
iiiarvelloufi spread of ntnie - auppi^rbcd and rate - supported 
libraries wliidh lias taken place during the last fow years 
appears to be only Lbe prelude to miiseunis supported in the 
Hame way. The miderlying idea of a librarj and a nfusetun 
is precisely the same, Tliey are both instruments of in¬ 
tellectual culture, the one as much as the other* We have 
this illustrated on a magnificent scale in our great National 
library and Aluseum in Londom Before long a well-anuugei^ 
liqd well ^labelled muetjuin will be neknowledged as a neceasity 
in any well-eonaidered scheme of ^■ducational progress. The 
museum and library will go hand in hjuid ns cs^ntbl com¬ 
plements to eacli other in the ndvaucemont of Hcdeneo and art, 
and intdketmU development generally. A book witbo'it 
iUuiitriibioiis is of Gom}>arativeiy little value in teaclLlng many 
of the most important subjects now compL-lsed in general 
education. A museum should be a book or rather library of 
books, liliistAted not by pictures <uil}\ but by aetiml flijechiieji& 
of the objects spoken o£ The great principle of expending 
public money upon purposes of ejucalionp though a com- 
]Miratively now one, is now coneeded upon all sides, Tho cost 
uf Hupporting ruall}" cHicient [uuseuma in all our prineipa] 
local centres would 1» but n trilling addition to the uiiMious 
s^iept upon other methods (some pro^bly of far leas value) of 
educating and elevating the people. But in all coses let ua 
romembei:, as Profestsor Brown Goode, the Uirector of the 
United States National Museum, in an admirable essay on 
** The MujBeu:yis of the Future,” says, ” One thing should bo 
kept prominently in mind by any organisation wliich intends 
to found and maintSiin a muaeum, tliat the work^wiiJ never 
lie Eniehedp that wl^en the collections cease to grow they begin 
to decay. A tiniBhed museum is a detid museum, aud a dead 
museum is a useless muscunL” 
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Hatino lately Iwea asked by Dr. Waire, Head Master of Eton, 
to give him some aasUitenee in tho fitting up, anangement, 
and inanugement of tbe museum about to bo inaugurated ut 
that College, I put down some notes which he was pleased 
to think might be of use in pointing out the lines that should 
be followed with most advantage. As these notes are equally 
applicable to other school museums, 1 vontoro to publish them 
for tho information of those who may be in a position to profit 
by them, premising that they ars mere outlibes, which are 
sufloeptible of much elnboiatioa in detail, and of some modificu. 
tiona, according to special cireumstancea. 

The Hubjocts best adapt«l for such a museum are zoology, 
botany, uiinenilogy, and geology. 

Everything in the museum should have some ^listjnct 
ohjeet, ooming under one or oilier of the above aubjects, 
nnd under ono or other of the series defined below, am/ 
ttersihing dse shoHhi if rigorott^y esclvdetl The enrator's 
business will be quite as much to keep useless specimens out of 
the museum as to nequire those that are uaefuL 

The t^o aeries or categories under which the odmisaiUfi 
Bpocimens should coma ara the following:—(1) Spoctmena 
iUusirating the teaching of the natural history subjects 
adopted in the Mhool, arranged in Iho order in which tho 
^ibjecte are, or ought to be, taught. (2) Some special sets of 
specimens of a nature to attract hoys to the study of such 
branches of natural history sa readily^ lie in the path of their 

‘ SugpwUMu for Ui* fomwtioii foil Amn^mit at « mutdem of NatdiiJ 
!n cittuunmiu with a Pnlilii; ScJukiL A’afitn', voL ilL £». 177 (tSeS), 
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ordinar)' life, especially their ethool Ufe> and to teach them 
MDie of the caranioii objects thc)^ see around than. 

The specimens of the first chaarshoiild be all good of their 
kind, careful fy prepared and diaplayedp and fully labelled. 
They shodd also he &o arranged that they can be seen and 
Hludied witho^it being removed from their position in the caw 
or in any way disturbed or damaged. It would be best that 
they should never bo taken out of the nniBeutUi hut if it^ifi 
nijcossary to remove them for the purpose of deteionEtration at 
locturOiS or claaseSp special provision should be made by whielj 
II whole tray or cose cun bo moved together^ with due precantions 
against diaturbing the individi.ial •apecimeus. As a rulCj. the 
tcaclicra should either bring the olasaefl into the mnsaum for 
demonstrations^ or they should rely upon a diRereut set of 
Hpecimans kept in store in the ela^rooms, and only brought 
out when require* and which may be handled and examined 
without fear of injuij. Bcally good i>ermaaent prepamtioda 
may l)e Ixsk^ iit, but not toaehed except by verj^^ Ekilled hsmdjL 
In zoolo^ the coUectiqn aliould consist of iHnatrations of 
the principal modifications of animal forms, livitig and extinct^ 
a few selected typical examples of ^ich being given, showing 
the anatomy and dovelopmont as weH as the external form- 
The series now in the course of arrangmuent in the Centtiil Hall 
of the ^Natural History bmncli of the Britfoh Mueeuni in the 
Ur 4 Hii^U Eoad may; as far as it is complete, be hiken we a 
guidop but for a school museum it will not ba necessary to enter 
so fully into detail as in that series. 

In botany should be a geiienil morphological collation, 
showing the modifif^tions of the differeut organa in the 

greater groups into which the vi^tabk kingdom ia divided, 
and itluatrating the terms used in describing these ir^lificationa. 
Sucli n collection may also be seen (although still far from 
complete) in the same institution. 

For 4 teaching collectioji of minerabi an^ admirnhle mwel 
has for aevcrui years past been exhibited in the Mincralogi^^il 
GaUery of tbo Natural History Museum, being, in fact, the 
various paragraphs of Jlr* f'letchcr'fi Introdi4J:tim th^ 
o/ MintraJa cut up, and with each statement illiistmted by 
u choice a|ieeiiueiu 
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The geologieiil collection would best be limited louinl^ to ii 
series illufllruting tbo rocks and charactenetic foeailH of the 
British Isles, ajrrungiHl stratigniphically, Tlieie wonld be 
po difficulty iu staking such a series on any sfale, according 
to the space aiiiailable, npd if well selected and nmngtBd, it 
would' be extremely mstmetiTe and form a complete epitome 
of the whole subject It should be placed in a coiitinuouB 
SOTies along one side of the room, begiiming with the ol(]€st 
and ending witli the moat recent fonmtiona Tt might be 
preceded by some general spccimetis ijlufltratiug the various 
kinds of rock structures, etc. 

Mineral and fossil siwoupcns are ganeniliy to be procured 
as wanted tom the dealers, and as they tec£uire little or 
no preparation, collections iliustrating these subjects cjin be 
cpuckly made, if money is arailable for the purpoBC. This is 
not, however, the esase with zoological and botanical spedmenfl, 
most of which require labour, skill, and knowledge to lie 
expended upon their preparation before they can be preserved 
in such a uMiiner as to make them avoUnble for pennanent 
instnictiou. 

We will next proceed to cooiider what objects may bo 
included under the second heiid, many of which need not be 
constantly exhibited, but may be presan'cd in dinwera for 
special study. These mfiy be-— 

(1) A well-named collection of the commonei Jlritish 
insecta, espeemUy those of the neighbourhood in which the 
ashool is situated, with their krvje, which should (if means 
will allow) be mountecl on models of the plants upon which 
they fml All should liavo their localities an#! the date of 
capture corefnily recorded. These ore best kept in a cabinet, 
with glass-topped dniweni, with a stop bohiiid, so us to allow 
them to be pulled out for inspection, but not entirely removed, 
Sneb a collection, formed of specimens prepared and presented 
by Lord Walsingham, can now be seen in the British Boom 

the if&tural History Musoucl 

(2) A sLniilar collection of British shells, capeciuliy the 
laud and freshwater sheila of the ueighbourliDod. 

(3) If spjice and mean* allow, a colfection of Britiah birds, 
especially the best-known and more interesting specieR Hire 




1 


1 

IV SCHOOL fil 


imd occaBioDiJ vbitotv, reckoned ui the books as BtiliBh, which 
ore the moat eipeiwivo ond difficult to procure* are the least 
ini]wrtaiit for such a coUectiou. ‘Variations in plumage in 
young and oH uiid at different seasons, should be shown in 
some common species. Every specimen muat be good and well 
mounted, or it is not worth placing in the luuseuitL ' 

(4) The principal British niamitials of smaller size* especiallj 
tho liata* shrews, and mice: 

(5) Thfl British reptilea, Amphibia, and commoner fishes, 
so shown that their distinctive eharacteis may be recognised. 

(6) A coUflction* os complete as may be* of British plants, 
or at all events of the plants of thp neighbourhood By far 
the best way of preserving and exhibiting such a collection is 
in glazed frames, movably bingetl upon an uprigltt stand, as 
may be seen in the Bopiuical Gallery of the Natunil History 
liiuBeiinL A collection arranged in this manner should liud a 
place in every school museum of untunil history. 

(7) A GoUectiou of the fossils found in the <iuartie8 of the 
neighbourhood* Bhauld there be any. 

Every collection or eeries shoiJd be kept perfectly distinct 
Crfirn and independent of the others, a|id its uattiro and objwit 
clerirly indicated by a conspicuous hibeL 

The exhibited spccinienfl should be arranged in upright 
wall'Cases or in table-cases on the floor of the room. Eor the 
latter a high slope is preferable, mid in oil the exJjJbition space 
should nht citend too high or too low for comfortable inspection. 
Between tbree to six or seven feet froiu the floor should be ■ 
the limits for tlie exhibition of small objects. The three feet 
nearest the floor miiy be enclosed with wooden doors fonning 
cupboards or fiVted with drawers. Glass in this situation is 
liable to be broken by the fbet or knees. 

The musciuii should have a permanent curator—a man of 
general scientific attniuiuents* aiid who is specially ser^uainted 
with, and devoted to* museum work* and who might also be 
One of the tciichera, if too much of his time is not so occupied,^ 
But, as he is not likely to have special knowledge of more 
than one branch’ of natural iiistoiy, the teacliers of the other 
branches represented in the museum would prolsibly each give 
advice and assistance with regard to his own department It is 
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also proljftbk that some of the boya may be eulEcieutly intflrcat^d 
in the work to render voloable aid in toUeefcintf and preparing 
specimen^. * 

If ethnographical archBBological, hiatorieal^ or< art collections 
be also part of the general mnjsenm scheme, they should be 
kept <quito distinct from the natural history collections, 
preferably in another rooffu 

Above all things, let the following words of Agassis be 
r^membored: “The value of a museum does not consist ao 
mucli in the number as in the order and arrangement of the 
epecimens contoinod in it" 
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BOYS' MUSEUMS 1 

It is a strange intaresting fact in human nature that 
among thoueunds of boys who do not toko the aUghtest 
intermijt in anything pertaining to wliiit ia conimoqlj 
" Natural there ai« hem and there^ at all events 

among all ntiltivated natioiiB^ i»amc few to whom it is an 
absorbing paBsion, affording more delight than anything else 
in llfk Very often this is only a passing phaee^ aff^ting 
boys chiefly hetweeu the ages of fourteen and sixteen^ and 
then entirely dying awayp but with some it persista thioiigh 
life, materifllly modifying the whole course of existence. This 
curious condition of mind, or “ idiosyncrasy " as piiysioians c^iU 
it, is not confinod to particidar races or mtions; tho Japanoee 
have it as well as Enropcana and Ainericaua Kor is it 
limited to any particular position in the eodal or educational 
scale. JCo one could have had it in a more mtenso form than the 
poor Scotch shoctnaker^ Thomaa Edward, cMlLi of soma of the > 
hmnhlest people of the land, wlioee biography by Samnd Smiles 
I pmsume aU readers of this magazine are acquainted witln 
On the other iTand, there have been few keener natnmliftts and 
collectors tbtn the kite Crown Prince Rudolf of AuBtria, and 
in England at the present time few^ if any, can peld in this 
respect to the heir of the wealthy house of Euthschild, the 
owner of the Gncat private zoological museum in the world 
One great peculiarity of thia condition of mind is that^ 
though it does occasionally run in famihea^ more often it 
oriaes aa it were spontaneously in one momber of a family, 

♦ 

^ Fatlistfrd widbr tiiir tatte of ^'Natawl lliatniy iJ a YoemtiuDj" b 
lOUi April 1S^7- 
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without auy inttiTiLcd predlffpoaition or any eztenial circxmi- 
Rtauc^, fur us ia ImowUp leiidiiLg to it. Indecdp it ia oft^ti 
moat alTOEigly deYclopGcl tho cireumstancca most 

advcm^ and w'here no encoutsgement wlmtever iiaa been given 
to pursue it I nni cspeciadly in a position to becooie 
ocquMuteri wit!i dl th& $ymptoiu« of wlmt I muy cfiU tlii^ 
uffectioiij 03 from my official pgdtion father and mothers of boys 
attacked by it continunlly consult me as to bow the inclina¬ 
tion or passion for natural hifltorj' should Ija treated in view 
of the future caineer of the bcy^—whether it should be peronif^- 
torily suppiesacdp or whether and in what direction it should 
be developed, and above allp what are the prospects of ita 
leading to obtoming a liveliluxMi Haviiig a strong sympathy 
with boys of hucIi tasteSp I have generally avdled mysdf of the 
opportimity of a little talk with them, and have given them 
Bueli advice as seemed best in the partieubi- case. As to 
natural history as the regular oocupation of one who has no 
other njeans of livingi I have little to say that is favouialilc, 
OS it is about the worst paid and least uppiiocjated of all 
professions. The only thing that 1 can say for it is that the 
prospects am brightenioOp sumly if slowly^ both in Euto|ic and 
America* It ts^ I firmly believe^ a prolessiuD of the future^ 
The only way to judge of what is coming la to limk back at the 
pasti and note the cbuigos that have licen recently and are 
still taking place. The opportunities for pursuing natural 
history with some sort of remunerstionp small aa thej* are' are 
. undoubtedly greater now than they were twenty or tliirty 
years ago. 

With the general spread of education, leetuieahips, demon- 
atratondkipSp and curatorsliips are every year becoming more 
iiunieroufl^and there is no reason to suppose that this excellent 
state of [hings will not contmua But stilb before advising 
any one to take up natural history os a profesioo, I must 
lie convinced of his really intenoa and abiding interest in the 
Huhjoct, and of*his ^eal and detevminutiou to pursue it at 
whatever siiorifioe of ease or comfort^ bis readj ness ** to Ecom 
delights and live laborious days in fucL Some boys seem to 
be so devoted to it oa to be incapubJe of applying themselves 
to anything else. If this is really tlie case^ I generally 
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advise pairents to let them ga on if poadbk% giving them the 
heat edueution in the aubject tbiit is iimilable, and lettmg 
tlieiu take tlidr elmnce of obtaining an appomtiueiit when 
they am fit fo^ one. The difficulty with such cases is that to 
pursue imtiiral history with auy chancre of profit in these days 
a considerable knowledge of other subjects, especially nfbdern 
luDgnages, is absolutely indispensable^ The CDuLiniially-Lii- 
creasing amount of sdentific litemLure which must be taken 
account ef in every branch of natural Jiistory haa umtfi 
changed the conditiouf; of ^tudy required for it, as hns also the 
groiddng tendency to give appomtments solely on the results of 
oo[u^>etitive exaniinatioiL In no ce\j^ would I dmouiago the 
taste altogether, but 1 more often advise some other means of 
making a living, hohhng on to natui'al history as a mcreution 
and relaxation. To a soldier or sailor, for instance, a love of 
natural histoty^ is the greatest possible blasaiug, and stUl more 
to the man of independent fortuna They are often saved by 
it from all kinds of evil which want of ivholesome oocupation 
engenders. Hieir life hecoines a continuous delight^ iustead 
of being a burden to themselves and others. EsjiecialJy to 
those mainly engaged in absorbing ^iioney-makiag purauits, 
the rBri'eshnioni of an oooasioual excursion into the railms of 
nature need not be insisted on. It h perfectly obvious to aU 
wlio have aver had an opportunity of observing it 

With an early love of niituml history is almost alwfiys 
oAsociattiTl a love of collecting, and probably Lliere is no better 
way of becoming familiar with a subject than by maiking a ^ 
collection of obj^ts illustmting it. The value of nD know- 
letlge depends a great deal upon the amount of labour and 
time spent in acquiring it The easy methods of which we 
make too luueh boasirin the present day, handbooks, picturea^ 
lectures, wdl-arrangcd public museums, etc., have their (iraw- 
backs and snares as well as their advaiitiigos. They are all 
helps if properly used, but they will not supt^rsede, auti 
ndtbing will ever supersede, the downright hard personal work^ 
by which all EM>iidl, lasting knowlcdga must he gaiaed The 
value of making a collection of any kind of fipeciraens about 
which you wish to know' Ibmething is that you are forced to 
spend time and thought over them^ to look at them^ carefully 
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tu prcpftrL^ them and emnpare them, to arrunge and numa 
thenu In proportion as a collection Las had nil this dona to 
it will be its value. Tluib^ museum depends for its utiLty^uot 
upon its coDteDts^ but upon the mode of armngement of its 
coDtentSj is now a trite saying. An ill-arrunged museiim has 
been*well compared to the letters of the alphabet tossed about 
indiscrinuoEitely^ metming nathingj a welbarraiiged one to tha 
letteiP3 plaoed in such orderly sequence aa to produce 
words of counsel and instruction. Far more, however, thun 
^ the intrinsic value of the eoUectionj in the case of the 
Iseginncr* ia its value aa a means of education to the owner. 
The ariangemcnt of a^ coUectioii not only teaches the 
nature and properties of the ohj^'t^ coutained in it; it also 
stLniulatea a desire to know more of the simiJat objeets not 
contained in it, but to be found in other and larger coUectlons, 
Still more important tliAu tliis, ua an etJucator^ it calls out 
many valuable practical qualities: origioaUtyp order^ neatness, 
perseveranoo, taatc, power of discrimimitiug ^mall difTetcnces 
and resemblances, all of which will be found iieeful in other 
spheres of life. 

It matters less wha^ ore the coutonte of a museuin than 
that there sliould bo somo definite object in bringing thein 
together. To be a mere snapper-up of unconsidered tritles 
is not forming a mtisoum. The subject chosen to ba illustrated 
by the specimens collected should not be of indefimte extent, 
but have some natunil limit. This alone will edible the 
^ collector to attain to the higheat goal in the happineae of 
his occupation: the fiUing in of all the vacant spaces when 
the framework of his collection la completed The richer 
a aeries is, the groator joy there h in adding to it what 
^tiL retnams wanting. Limits to collections of natural history 
objects are of two kinds. Either u particuLir natixnul group 
of animals or plants may be Eelectcd, as iiheUs, hiitterliies, 
mooseSp seaweeds, etc., or any eubdivifiion of these gituit groups; 
^or else the products of particular localitiea, preferably of 
course that in which the collector livesj may only be regarded 
A coinbination of those two methods of limitation will gener¬ 
ally bad to the most managcabld imd pro6 table amateur 
museum. Supposej for instaiice, our young friend were to set 
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himeolf the tiiak of izollecting and pregemiig ull the foflaiiE of 
all tJia hind and ftt^ahwater ahellB^ or all the birds* eggs, or all 
the b^tles^ to be found within a radiiie^ gay^ of ten milea roimd 
hia dwelling-piace^ what a fund of knowlodga he would ac4|iiiro 
not only of the appeaxanco of the individual specimens^ but of 
their natural fiiUToundiags and habits f And what delightful 
rambles he would have in the open aitj with eyea and eajfa 
intently appreciative of all the varied beauties of the lovely 
world in which we dwell, loat^ imfortunatelyj^ to so many who 
pass through it with none of these interests and pleasures I 
Although s coUeetidn, with a definite object, of speciiueus * 
obtained, prepared, and arranged by^one'a self h the ideal of 
a boy's museum, I do not any that the possession of a few 
misceUaneoiis artid<^ which ore sure to be given by kind 
frieods as soon as tho taste for po^essing them is recognised, 
may not sometiines be an advantage, especially as a help in 
atimulatiug inquiry and knowledge. My first museum " was, 
as I recollect, very much of thia nature. It was enutained in 
a lai^e, flat, ihEdlow boi with a lid, and I made cardboard 
trays which filled and fitted the bottom of the bos, and kept 
the various specimens sepaitite. Everything was carefully 
labelled, and there was also a manuscript catalogue in a copy¬ 
book* No boy should ever bo allowed to keep any sort of 
museum without a catalogue in which the hiatoiy of eveiy 
specimen and the date at which it came into his posBesalou 
are coroftilly entered. When the box was outgrown it was 
eupersedod by a small cabinet with drawers, then by a cup^ , 
board; but before I had left the parental homo for collo^, an 
entire atnall room was digmfied by the nnme of my “ museum.” 

It was the love^of curatot^hip wliich tbua grew up witltin me, 
without the remotosli external influence or inherited predb- 
position towards it, as node of my nalativoe had an^ interest 
in such pursuits, that determined my alter career, and led to 
such success 08 I havo met with in it* My boyish fondness 
for dissecting animals and preparing their akeletons at that 
time could find no nearer outlet in any academic career than 
in the purauits of a medical student; and the onatnimcal 
mu^um of my college Tvas at first to me a much greater 
subject of interest than the wards of tho hospltal^—so much so 
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in iiict, Ihnl wfaUo still Id mi^ second ytutr of studentship the 
cnratorship Mliag Tacantj I was aikcd to undertake the 
olHoe. Here I was in mj gtoiy, and although Liter on the 
more proctiool work of the surgical profe$aiQD>had its ettisc' 
tionB also,—attractions which at one time nearly carried me o0‘ 
into the stream of London hospital practice,—finally returned 
to the old lore, and through a succession of fortunate incidents, 
the museum under my care, instead of the one Httlo boi 
ivith whicli I began, ia now tiie largest, most complcto, nTSfl 
^ magnificently boused in the world, 

I need hardly say thst in all my subsequent career 1 
have always looked bsek^at my early attempta at curatorial 
work with especial satialactioiL The educBtional power of all 
work done when young con never be overestimated The 
sooner knowledge ie acquired the more valuable it ia You 
have it so much longer and it becomes so much more a port 
of yourself. One of the first epeeimeas I possessed was a 
little stulfed bird with a brown back and white underneath, 
uud a very short tail I saw it in the window of a pawn¬ 
broker's shop in my native town, Stratford-on-Avon, I 
puBsed tho ^op, and loqkcd at it with wonder and admiration. 
At last I aununoDed up courage to ask its pnc& " Three 
pedcc," was tho miswcr. This wag a serious eonaideratiou; 
but the financial dilheulty being overcome, I tjarried the bird 
home in triumph Having access to a copy of Bewick's 
Jiritiah Mr (is, I identified it os the dipper or water ohsol' and 
- even learnt its scientific name, Ciaelus o^itatkvif. It was 
wretchedly stuffed. Tliongh more than fifty years have 
passed sinoc I saw it last, for during on absence at school, it, 
with many other treasures, fell into places where " moth and 
rust do coiTupt,” its appearance is stilt fixed in my mind’s 
eye, witft its hollow back and crooked legs sticking out of 
impossible iwuts of its body; but I wag not then so critical 
aa I have since becomu My only reason for mentioning it is 
, because that bird became part of my permanent stock of 
ornithological knowledge, and over sinoe. whether by tt 
mountain stream in the Highlauds of Scotland, or a rocky 
river in the Harz or Thuriiigian Ihiests in Germany, when 
1 see a dipper flitting over the rushing water or diving 
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beticatb the surface, it eeema an old familiar Eriimd of my 
childbood 

Another Bpccimeu of which 1 have a very vivid reeoUec^ 
tion was labelled in the handwriting of the kind donor^ 

** Bone frotn Kirkdale Cavo> Yorkshire.” It was givem me 
by an old gontleinan who livi^d in the neigh bourliood, and 
whose largo collection of geological apecimoiia was a great 
delight to mo to look over. It waa a perfcctlj'^ valueiesi 
fragment from a $dentiiiic paint of view, not having characters 
enough to identify the animal to which it belonged, being • 
little more in fiaet than it chip from the aurlace of a long 
bone, of which thousandB were found in the cave. But it 
woke up a ti:ain of interest in me, leading to the wliole 
subject of caves aqd thoir bygone inhabitants, nnd the reading 
of Buckland's Ediqui^ JHluviance ; while over ainee Kirkdale 
Cave baa etood out among all other caves, with a sort of 
romantic halo conferred upon it in my mind by the present of 
that fragment of bone with all its early associations. These 
are only two mstanoes oat of any number I coujd tell of the 
ways in which a boy's iunsemn may become a source of 
knowledge and of interest that may last through life. 



ADDEESS AT THE OPENING OF THE BOOTH 
MUSEUM AT BEIGHTON^ 


We assembled in a room that coi^taina a collection in many 
respects unequalltjd by any other in tbe i^orid. In the first 
place, it has been entirely the work of one man in a ]ifa of no 
great length,—he had only reached the ago of fifty when he 
died»—but who devoted an cxtraordinliry amount of energy 
and poreevemnee, and also expended a very considerable amount 
of money^ in inaMug it as perfect as ^jossibfe of it* kind. 
You mmt not suppose for a moment that Mr. Booth was the 
only man who ever made a coUectian of British birds. Birds 
have always been fevoimtea, and the birds of our own islands, 
though fiir less renmrkQhle for form, size, and brillmncy of 
plunujge than those of other lands, tiuve for many reasons been 
peculiarly attractire. The national pride which eaujgas us to 
love our countrymen better than foreigners includes birds as 
* well as other bipeds. It has, themfore, been tlie aim of many 
public muscumSj as well as private lovers of natural bistorj', to 
make ns complete a ooUeetion of British birds as possible. 
But it is one thing to have a collection adapted and con¬ 
veniently urtanged for reference and study by the learned 
ornithologist, or consisting of a$ many specimens a* can be 
crammed into the smaUest space they could oexjupy, without 
regard bo their condition or their order, and quite another 
f tiling to have a collection under such dicumstancea and so 
firranged as to convey the fuUesb possible amount of i nfonmition 
and instructioDr and to excite the gpateat possible interest in 
the minds of those who, like the majority of us, are not in a 
^ ^rdN-PT^ber 
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position to devote any large portion of our scanty leisure to 
their stftidj. For this latter purpose 1 have no hesitation in 
saying it would be difficult to imagffie a eoUoction so complete, 
and so adiuinihly arranged and displayed, as the one in which 
wc are, I piuposely avoid comparison with the beautiful 
aeries, showing the nesting habits of birds, now Ijeing 
arranged in the Kational Afuseum in London under the 
supervision of Dr. Ghnther, because the objects of the twp 
ate in many respects different, as are also the methods in 
which they have liecn carried out, Vft must recollect that^ 
this collection was fanned by one wdia was an intense lover of 
birddlfOp One who spout the greater of bis own life, night 
and day, suuitner and winter, m watching their manners and 
actions in their native haunts, and who knew from Ids own 
keen obsen^atLon exactly what were their favonrite snr* 
rpundingg, what kind of soil or of rock, or of tree or of flower, 
each species would be-most likely to bo found among or near. 
Most coUectiouii contain only the birds thcmBclves. Here wk 
have nut oulV blrds> but the home in wddeh the birds dwelt, 
moat carefully and acciu"afcely reproduced, and on moh a scale 
and in such a maimer as lias nevir been done anywhere 
liefore. As for the birds tliemseIvcB, not only are they the 
finest and beat specimens of their kind that could be procuredr 
and in mituy cases showing yarioua stages of plunxage^ at 
ditH^reut ages and different seasons of the year, but fat more 
care, knowledge^ and artistic skill has been expended on their 
mounting than ia generally the case either in museums or iiu 
private collections The art of taxidermy, though quite an 
old one in Ej^ropc^ extending hick certeiuly three or four 
hundred years, liaa made very little progress uutil recent 
tinioa^ and even now* though there ig so great a devclopniciit 
of nearly all braiiches of art, it has liad far too little atten- 
tiou bestowed npon it Very few people secri^ to kiiyw the 
diHbrenco betwoGM a rc^iUy well-mounted bird or mammal liiid 
uu infiorior one, hut there Is as much difference between thci^j 
us between a picture of a lion by l^ndseer or Eosn Eonhour, 
and a pictiu^e of the same auimid depictefl by a ^ullage artist 
on the sigii of a public-house- And yet so little do |icople 
underBtaud this, that they go on filling museums and coUections 
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with wrutcbed examples, nitd continue to pay the unfortunate 
bird-atuiFer n misembly iiuirlcquate anin for work which should 
be the work of n real arbi^, and which cjm only be done by a 
man who not only bus devoted grent care and attention to the 
subject, but hfW also the rare gift of inborn genius, f am 
very fcritical. indeed, as you can see, on the subject of bird- 
stufEng, and T am happy to be ubk to say, and every lime 
Jj enter this luuaeum it strikes me more, that the gtentor 
number of apeoimena in it, though, of course, they are unequal, 
,iirc admimbLc epecunena of the art of toaddemiy. Many of 
them me very fine indeed, all are abovo the average, and I 
Itelievc them is not a single bad one among them. The 
collection is eminently adapted for public jnstruction. If the 
advantages to be derived from it were only the momentorv 
pleasure of looking at it lieie, it would be of comparatively 
little account, but if properly used it may be the means of 
spreading knowledge and interest which will alTect the whole 
couisa of some of our live*. We all liave cures and troubles 
enough in our passage through tltia world, and vrij arc so often 
brought into contact with so much that is mean, disagreeable, 
and ugly, that we oughUnot, for onr own sakes, as well as for 
the sates of those among whom we live, to neglect any sources 
of Joy and gladness that might be offered to us. The man 
who wEilks through life w*ith his eyes open to beauty, wherever 
it can be forind, is by so much a happier and a more useful 
man than one whose eyes are closed to it. Tlie observation of 
bird-life is one among many of unfailing sourees of plcoEure. 
We cannot walk upon our downs, or along our cliffs, or on onr 
sands, with our eyes open without seeing birt^p iutiqmeralle, 
though 1 IseljcTE that iimny never do see them. This 
museum, howeii'er, should teach us to see'them, to Ktiow them 
One from another, to make them our friends and companions, 
and, rightly used, it may be a Bouree of making nmny li^-ea 
liappier, and sweeter, and purer than they otherwise would be. 
ll’or such a collection as this ever to he dUpersed or destroyed 
would be .1 national misfortune; Tho Mayor has alluded to 
the fact that it woa first offered to the Britisli ilELsenni, and 
if 1 had had any idea that, if we did not accept it, it would 
tie destroyed or dispersed, I should have felt it my duty to 
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ndviso the TniEtees to tnke it oven I neceivini, however, an 
izitimatjon that the Corporation of Brighton wm not only 
xvillingp hut mmt anxious to takcf charge of the collection^ 
uod to mEiintain it. Although it would have been a great 
privilege to me to have been its efficLii gnardiaiip I rejoice 
to thiiik that it is going to remain here^ and that you 
Imvc expressed your detormination to maintain it for the 
benefit of jour fellow-towiisiuon uud for visitors. The gre^fc 
ceotral national coUeetions are the fitting repositories of 
man j specimens of natural objects and works of art. Such ^ 
as are unique, and Such as are nec4saarj for the rCificiirchea 
of advanced students who require facilities for their iuvcstigii- 
tioofl which can only be obtained by the direct comparison of 
a large Series of specimens one with anotheti ought to be in 
them. Butp on the other hand^ the more codcctions like thia 
—adapted for general instruction-—^are to be met with in 
other great eentrea of^population^ the better it will bo for the 
weUhnc of the eoimiiy generally. Apart from the fact that 
the collcctiorf was made at Brighton^ and a large number of 
the birds in it obtained in the imznediate neighbourhood, 
Brigliton seems to be a particularly salable place for praserrlng 
a museum like thia. Yon have u vast number of -visitora, who 
come for the purpose of seeking repose or health, for whom 
such a lightp interesting, and easy oecupatioa as is afiTorded 
by Jearging what this musemn can teachp ought to ba tlie 
best that can be found It only needs to be better knoT,vn to ba 
very much more widely appreciated than it has been hitherto.* 
In coDcluatonp I feel sure that I am expresaing the feeUngs of 
friends aronneV me who are interested in the advancement of 
the Natural Histoj^ science®, and of niauy more who are 
unable on aceoimt of other engagemeuts to be in 

thanking the Mayor and Corporiition for asking us to come to 
this intcreating meeting, and in congratulating them on 
IHsssessLng such a valuable addition to the many attractions of 
the town. 
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Whilk thioking oirer varioufi subjects for an uddre^ with 
which to opoD the business of the Section over which I have 
the honour to preside, it has occurred to me that the time 
which has been allotted by tlie arrangements of the Congress for 
the purpose may be made uioet useful to my hearers if, instead 
of entering upon a diacusaion of any abatmet question, I were 
to ask your attention to a subject upon which F may possibly 
be able to give a little infonnation of practical use to membere 
of the Congress during t,'ielr vimt to this city. 

No daiH of persons con appredato so fully the importanee 
and value of museiUM as those whose occupation it is to study 
the form and relations of the various ports of the body, 
whether of plants, animals, or man * 

Our ficienoe would make little progress if the ofijoct^ of 
^ur inquiries^ once used for examination or description, were 
then thrown aside, and those coining after were denied 
the opportunity of which we have availed, ourselvea. fA 
museum is n regieter, in a permanent form, of facte smt- 
able for examinatiDn, verification, and comparison one mtli 
anotiher^ 

Hence, over since eerious attention Ima been awakened to 
the interest of anatomical studiea, musetuns have always been 
important adjuncts to their sueoeuafid prosecution, and the 
preservation of the various atructuree of the body has occupied 
the attention of vmy many anatomists, since the time of the 
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great Italian t^^Iiers of IhB ojirly part of the ftoveateenlh 
ceiituij, mth whom apparently the art cominencetL 

Wo have in London^ as you are SU. aware^ a mn^um which 
atondsp in somo respects, in a peouliar podtipn^ differing 
perhaps from any in the world in ita origin* ita ecope, its 
method of maintenance, and its relation to the profegsion and 
to the State, in which, for very nearly twenty years, it haa 
been my privilege to pkisa my day?. It has occurred to inp 
that a feiv words in ejs^planaiion of the hh^tory, arrangement* 
and coutenta of that mtisetini might add to the interest and» 
profit of those visits which I trust every one: h&!t wUl find 
lime to pay to It during the meet ing of the Congress. 

Tlie great mind of John ilimtar^ far in advance of his age 
— ond^ it may be* even of oure—saw at one glance the vast 
importance of biological science* and the best nie.aij$ to further 
its pursmit. To this end he founded his inusemn* and direelod 
by his will that it* should almya be mEuntoined in its 
integrity. (Wherever civilised men ore gathered together* 
there are now minds who fod what Hunter felt The 
wants of such minds have created in every countrj' in 
Europe^ and the enlightened parts of tiie ^Jew World* museums 
designed to serve in their different degrees the same fimotions 
Jis our Hunterian coUection Suoh museuniB are evidently 
national needs j they have already come* though not by any 
me^ns Jo the extent they wUl in future come* to be looked 
upon(a£ an essential portion of the educational machinery of 
the Stab^ Such mnseums arep in almost every capital oj 
Europep support^ directly at the expense of the StatOp or ore 
connected with s^e great educational institution dependant 
upon Government fpt aidl In England alone the need has 
been supplied first by a private individual* and secondly by a 
private, or setni-privato iuBtitution, coiriposod of mcmberisi of 
a dnglo profesaion* with only octiosionoj assistance from the 
State, In this countrj' the State (and therefore overj^ in* 
dl^'ldual compE;iaiug it) is indebted to John Hunter and tlki^ 
Eoyal College of Surgeons for rdieving it of the boiden 
which mii5t othenvise Ijave fallen upon it> of providing that 
portion of the national education afforded by a biological 
nmseunw 
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The period omupiod by John Himtci In the formation of 

hifl collection was nil compriBcd between thirty years_1763, 

the date of his return fronl aervico with the army in rortnnnl' 
and 1 j 03, that of his death. The k1>onr which he accom^ 
plUh^ during this time was i^iaethlug prodigious, ns has 
often ’been recounted in mrious biographies and Hunterian 
orations. Notwithstanding alt that has been written and 
s»id, it is impossible to do juatioe to hia wonderful activity 
and industry. In nothing, however, were these qualities so 
.conapicuoiia as in the fommtion of hia miiscmn. 

Public museums in Ida time scarcely existed. The British 
Museum was little more /dian a library and gallery of art; 
the small cabinet of natural history, reinforced by the 
old coIlKtion of the Boyal Society, scarcely made any show, 
jkiatonucal specimens, even bones and teeth, were looked 
upon^witli disfavour. Some that had accidentully found their 
way into the collection were, even witliin the present century, 
treated as intruders, and Inmed out without much ceremony. 

Teachers of auatemy were forming their ‘own private 
Mllectioua. but these were nil eclipsed by those of the two 
Hunters. tViUiam and -lohn. That of the bitter especially 
grew to such an extent na to become in some sort a national 
and public institution. He built a large room to contain it 
in Castle Street, at the hack of hia house in leiceater Square, 
when Hnally atmoged there, so much interest was tajfcn 
m It that be found it necessary to open it to public inspection 
at certain stated timea Still it was maintained entirely at 
hjs own cost, and it ia stated that by the timo of his death 
he had spent upivards of £70,000 upon it .Whether this 
Mtimate be correct or not, his expenditure on it must have 
b«n veiy^ great, as though ho hod for mliuy years made one 
of the largest profcBsional incomes in London, his museum was 
tlia sole property he left behind. 

John Hunter wos a very misceUaneous collector-—minerals 
pieturea, ancient coate of mail, weapons of various dates 
^d nations, and otlier so^alled “articlea of tvrtn," encaged 
bia attention. These, however, and l^is furniture and books, 

w? ^ pressing needs of the family, 

What would lie now called the -bioiogicar part of his 
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coUection waa kepi intact, during the au: years which elapsed 
hetwwn bis death and its purchase by the English Govern- 
lucbt ill 1799. The piescrvatioD* of the collection during 
this period is mainly due to the devotion of William Clift, 
Hunter^s last assistant, wliose services were retained for this 
purpose at a very small salary by the exeentore. Sir Eferard 
Home and Dr. Matthew Baillie, and whose fidelity was 
rewarded hy his Lemg appointed the first " Conservator" of 
the coIleetioD after it came into the possessioa of the College 
of Surgeons. 

The story of the negotiations with a Government whose " 
interests and energies were then ccjpcentrated upon the great 
Continental war, and the answer of the IMme Minister Pitt, 
when applied to on the subject, “ What I buy preparations! 
WTiy, 1 have not money enough for gunpowder," arc well 
known. These difficulties were, however, oveinome, and on 
the reoommcnchition of a committee of the House of C^onimons, 
appointed to inquire into the subject, the sum agreed to by 
the eificutorerviz., £15,000, was voted for its purebose on the 
13th of June 1799. Then came the question wbat ivas to 
bo done with it. There was at thatatime no deparLment of 
Govormueut under the cane of which such a collection could be 
placed. The condition of the Pritish jMiisciun has been already 
alluded ta The now fiourisbing and aU-ahdorbing “ Department 
of Science and Art" had nut been invented. There was 
one body in London which might be supposed to have some 

apecial interest in the midiitenance of such a coUevtion,__ 

the venerable and dignifi.od College of Fhysioians,—hut tfiat 
body, it is con^only reported, demuned to accept it on the 
ground of want of ftiuds to meet the aimuul expense of its 
maintenance. With'reference to this rejiort, Dr. Pitman has 
been kind enough, in response to jny inquiries, to examine the 
archives of the College, and finds that there is no record of 
any such offer having been made or refused. If any negoUs' 
tions were entered into, they must, therefore, have been of o, 
purely informal nutur& 

There WHS still another corpora to body — a comparatively 
obscure one at that time—the Corporation of Surgeons, which 
hud only separated itself some fifty-four years before from the 
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old City Company of Baj-bors ami SnrgMtiB,' and although it 
had throim off the connection which restrainfid its members 
from naiiiiiiiitig the position of cultivatois of a libeial profesmon, 
it bad aa yet done little to raise in public estimstion! 

and bad few resonrcea from wiiich to provide for the eitpenBe^ 
of flueh a coUecticm. Ncvertheioss, the Court of the Corpora¬ 
tion determined by an luiajiimons vote on 23rd December 
1799 to accept the mufleom on the terms proposed by the 
Goverumeut, and almost Guaultaneomsly obtained a new 
^charter, under which it became '^The Eoyal College of 
Surgeons, a body accredited by Government to examine all 
persons wishing to practise surgery in the kingdom, and 
nugmted from its old quarters in the City to the house in 
Uncoln's Inn Fields, round which the present establishment 
haa grown up. 

Thus John IfanteFs muBcam and the College of Snrgeons 
of Ebgbnd, though of entirely independent origin, have had 
their fortunes inextricably intemdied, dnee the former 
bccnine national property, ami the latter took .the title and 
position it now hoiik. 

The College i» atm ^lie principal examining body for those 
wlio practise aurgeiy throughont the kingdom. It takes no 
part directly in piofeagionol education, though it eierciBcs a 
oonaiderablo indirect influence by the manner of conducting 
ita laminations, and by the curriculim it rcqniras from 
candidates. Ita revenues are iminly derived from *tho 'fwa 
,paid for the diplomas which it grants, which, for the last ten 
years, have averaged 383 a year. In foimer times these fees 
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conai^'tably exceeded tiie expenecs of the compaiiitively slight 
exsniiniitioii required from caodidfitc^ aod the surpitts, beaidea 
defrayiag the curreDt expenseM of the Museum aud Library, 
wflfi devoted to the erection of the present buildings, and the 
Bcquiaition of tbe freehold properly and invested capital of the 
College. It says much for the personal diBintereatednSaa of 
the eminent members of the surgical profesBioa who have 
constituted the Court of ICxamioers, imd who iinti] very lately 
were practically the ruling body of the Cdlkge, that they 
fixed their own reiouncration at so low a rate as to permit 
an expenditure during the preaent century upon the purposes 
just indicated, of a sum which cannot be estimated at less than 
£400,000. Kow, owing to the more searching and practical 
character of tbe examinations, the exiiensea of conducting 
them have augmented to such an extent as to be ecamely 
more than covered by the payments of the candidates; and 
but for the proceeds of the investments made under different 
circumstances, the College would not iiave the means of 
carrying on the ecientifia work it has undertaken. 

The various profeBsonhipa und lectureships that are 
attached to the College have grown ap chiefly in consequence 
of one of the conditions under which tbe Hunterian Collection 
was entrusted to it by Govemment—that a course of no less 
than twenty-four lectures shall be delivered annually by some 
member of the College upon comparative anatomy and other 
8nbject8,*illuBtrated by tbe preparations. Other lectureships 
have been founded by private benefactions, but these are of, 
limited number, or on special subjects, and are intended, not 
so much for the education of students, but rather as the means 
of introducing new discoveries or ideas to members of the 
profession and others'interested in scientifle pursuits, to all of 
whom they are freely open without payment 

Besides the museum, the College has added to its meana of 
benefiting its own members and the professiod generally, a 
library containing every important work and periodJcol upon, 
surgery, medidne, anatomy, and the collateral sciences. 

During the first six years after the coUectiou came into 
the possession of the Ccfllege, it remained in the gallery in 
Castle Street, which had been built by Hunter for its 
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reception; bun ia 1806. the lease of the premi$cs having 
cipireiJ. it flfaa removed temporaHlj to a bonae in Lincoln's lun 
pelds, adjobing the Collt^'e of SurgeoiiB, while the huildlng 
in which it was destined to be lodged was preparing for ita 
reception. This building, to^-arda the erection of which. 
Parliament contributed the aum of £27.500, waa completed 
and first opeued to viaitore in 1S13. 

. The miiseiun was greatly enlarged entirely ut the e^rpeuse 
of tlic College in 1835, and a still more imjiortniit nddition, 
, that of the great Eastern liuU, was completed in 1365. 
Towards the expense of this, Pariianaent contributed a fnrtlier 
grant of £15,000, the whple of the rest of the expenses of the 
pureliasc of the site, the building and the annual maintenance 
of the museum, having been Lome by the College. 

In accepting the Hunterian Collection, the Colkge of 
Surgeons undertook a heavy responsibility, weightier pcrhnpa 
than was contemplated at the tiin& Although not reijuired 
by the letter of the contract to do more than pruserve 
Hunter's siwciiaens, the Coliege undertook the charge in the 
spirit of the founder, and thus wade itself responsible for 
maintainiug such a coHjetiou as should meet the requirernenta 
of the ever-expanding and vigorous young science to which it 
miuktere Hunter's coUeetion was held to be the nucleus 
of a national biologioal mnseuiu, and its preservation and 
augmentation by the College has certainly prevented the 
formation of such a coUcctiou by the State. * 

Hunter was no speeialist, and even after ellminatiiig tlnj 
non-bidogieal subjects bofore alluded to, a very miecellaueoas 
Mllection remained; illustnitious of life in all its aspects, 
in haoltli end in disease; apecimens of lilany, xoclogy* 
palroatolagy. iwotomy, physiology, siiQ every branch of 
^thology; preparatbus wade according to all the methods 
then known; atuOki birds, mnrniaals and reptiles, fossilB, 
shells, corals, insecta and phnta; bones and articulated 
wskeletona ; mjeetod. dried, and varnished vascular preparationa; 
^ed preparations of hollow viscera ; mercuria] injectiona, 
dned and m spirit; vernnlion injections; iliaseetod pre¬ 
parations in spurit of both vegetabk and animal gtruetures 
natural and morbid; undissretcd animals ia spirit, sbowing 
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extern) form, or awaiting leisure for exurnination; calBiili und 
voriouB naimaf ooncretioas; even a collection of micnjBcoiJic 
objects, prepared by one of the eaiiiest Englisb bistoIogiiitJ}, 
W. Hewfcjon, 

It is very difficult to compare the present nimterkn 
Museum, as it is still often called, althotigh oSicnilly«oiiIy 
recognised ns the Museum of the Eoyal College of SmgcoiLs of 
Eoglttud, with any other existing coilection, as its nature and 
the character of its con touts have been determined by several 
occidetitul ciicumstnnccg rather than by any very settled 
pm^se. Originally a private collection, embtaciug a huge * 
\anety of objects, it bos been carried on nud increased upon 
much the same pbiii as that designed by the founder, with 
modiacations only to suit aome of tbe requimmeDts of advanc¬ 
ing knowledge. TJic only pgrtioua of Hunter’s biological 
coUectiou which have been actually parted with are tbe stuOed 
birds and beasts, which, witli the sanctiou of the trustees 
appointed by Govemincnt to see that the College iierfanns ita 
lairt of the ^-ontract as cinstodianfl of the oollection, were 
transferred to the British Museum, and a considerable number 
of dried vascular pieparatioiis. which having become useless in 
cjonsequonce of tlie deterioration in their condition, resulting 
from uge and decay, have been replayed by otliera preserx-ed 
by better methods. Of the various dci)artmcnts of xvliicli tbe 
museum now consists, very few,—iu fact only the collection of 
iJluStratibns of skin diseases, und the tolleefcion of surgical 
instruiiients,—ate not the direct coutiniintiob of series founded 
by John Hunter. 

To find an analogous institution to tlie Museuin of our 
CoUegt! of SurgeonH. in Pdris, for instance. «-c should have 
to TOnibine tlie collections of Compsirative Anatomy and 
Anthropology at the Jardin dcs I’lautes, and even Ti portion 
o tm seitamte paliisontologitial collection at that cstaUiati- 
ment, the eollectioa of Iiuimm anatomy of the Muaic Orfila. 
and that of i>utho]ogical anatomy of the Uwb&b Dupuytreu. 

If these were all brought together under one riwf, and some-* 
what compressed and rearranged, we should have something 
m Its nature reseuibliiiff the museum of which I am now 
fipaikiDg. 
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In tins coiubinatLott on one spot, and under one maiu;^ 
inent, of so many diverse coUectious, wc have a Borvival of a 
(janclition of scientific kuowlE^Ige mott) chuiBcleristie cartainly 
of the last century than of the one in which we live; but in 
this age of specialitioa it is wdl perhape to be reminded by 
such'au iiwtitutioii of the essential unity of hiologiHiyil know¬ 
ledge, and of the iuiportiuit iUuHtmtions which one branch of 
it may affowl to another, cspeciaUy when the detailed facts arc 
to be combined for the purpose of philc^phical generallimtioD. 
^ In visiting the lunseuin, and in the comparison which may 
be inatitnted between it and others of its kind, it is Lniportaut 
to recollect this origin and history, ns they wdl account for 
many Bhortcouiings. It'must not be forgotten that to its 
Comparative antiqui^ (for it is certainly the prcdocessor and 
prototype of ali the anatuniical mufiemns of this country and 
of America, and to most of those on the Continent) is due 
many faults of construction and atrfipgement which should 
not bo found in a building designed with the knowledge and 
exiiericijce of recent years. I have elaewhcrs pointed out 
whal T consider the chief of these.' 

Though the large s^o of the prinmpal rooms allows of a 
fine eawp £a;il, such a construction does not permit of that 
separation and distribulion of the different aeries which is 
desirable for the purposes of study. Human anatomy, in¬ 
vertebrate roology, and pathology, for instance, come into such 
near juxtapusitioii as to produce some confusion in the minds 
of atrangera, though familiarity with the arrangement soon 
disporsea the difficulties at Bret met with in finding the 
aituatioQ and limits of the particular department raquiracL 
The mntnviicss and unprotected condition 'of the ahelveg 
in the galleriea is also a radical defect now unfortunately 
irremediifble. Furthermore, the indulgence of those who ha%'C 
the Imppiness to live elaewhero than in the absolute centre of 
a population of four millions of coal-hurtimg people, must be 
.asked for certain dusky results of such a aituation, which no 
i^mDuii|;i gf care and escpciise cm gbriate. 

I must now ask leave to be youi guide to some of the 
contents of the museum, as it is at iireeeut arranged, and will 

' Jbsnut qf A^iabtmy and Phjfnotogn, t ®]. j,. 1875, 
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tofcfi the dilFertuil Iranehcg of biology wbieh are lUnBtrated 
io it in some kind of order, ij^ginuing with the psirt which 
relates to life in a aortrmi cojiditfen. Hunter’s collection 
and obacnutiona were not limited to the animal kingdom. 
Wherever nny physiological process could bo illustmtcd by- 
vegetable life, vegetables were pressed into the Bcnice, us ^ay- 
bo seen in the physiological gnlleiy, und by the Memoranda 
on Vegetiition, left hy him in MS. and printed by the College, 
in 1860, In bis collection were many portions of various 
r^nt plants, and a scriea, amounting to 184 in number, 
of fossil woods, fruits^ and impreitaions of stems and leaves.' 
These specimens are ummged in the large wallncose on the right- 
hnud side (on going in) of the entranco door of the first oi- 
western hall. Witli tliem ore some ndditiona made in former 
years, but «nce the great development of the ptmts of the 
10110611111 more essential to the geoetal purposes of the inatitu- 
tion, it baa been noccssaiy to restrict the growth of anch brauchi's 
as ore more fully und advantageously illustrutcd elsewhere, 

The zoology of invertebrate animals largely attracted 
Huiiter^s attention. Many of the treasutes collected in the 
famous Toyf^ca of Captain Cook caige into his poeseaaion 
through his friend, Sir Joseph Banka He purchased, when¬ 
ever opportunity oflTered. os at the sale of Mr. Ellis’s ftimous 
collection of corals and ajophytea In 1786, at tho sale of 
the _ Duchess of Portland's museum, he bought for fifteen 
guineas flie fine PenUtenma, now in the museum, of which 
very fow examples had then been fonncL Of insects, especially 
I^epidoptcra, he bad a large seitesi Of fossil invertebrates, ua 
many as 20Q3 specimens are now recorded in the catalogue 

as Hiinterian. The senes of fossil cephalopods is rcmarksblv 
rich. 

Such invertebrate annuals as are dissected, or Blustrate 
any special anatomical fact, are arranged in the BO-calied 
phyraologienl series iu the gallery, to bo described preficntly, 
but beyond these there remainctl a vast number of Npedmenjs , 
only showing external form, which by selection itud airange- 
ment liavs^ been Litely formed into a special zoologicjil 
collection, inteuiled to introduce the student to a general 
knowledge of the principal forma of auirnal life, and to the 
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mode ill which Lhcy aie ^upcd Tliia aeries, ariuogod in 
the floor cuaeB on the left side of the wcateni mtaseum 
mdudes selected speciiuAis of nearly all the ordera. and in 
many cosea of the fainiliea, Iwth of the living and ertiiict 
forms; illustmted both by their hard nntl imperiBhable ports 
aa the “carols " or stony skeletons of the Actiuo^oa, tlie shells 
of MoUasca. and the Usgumantaij- structures of the Articulato, 
and by the softer and more destnictihle |Nirts of the 1>odiea 
jjresen'od in aplrit. The various groups iiro distinctly separated 
^ from eiujh other oad dearly named. Students who ileaiie to 
puraae the study of any of the sections more deeply than 
tile flmall selected series of exhibited fipecimena will allow, 
will find the rcjuainder of the speciuiens mentioned in the 
catalogues, arniiigcd in druwnre below the rasea The series 
does not extend beyond the invertehruta, as tlie pceuliarities of 
tile remaining dasscs of the Animal Kingdom are abundantly 
illuatmted in other parts of the museum. 


Although locuily Ihr removed, oocupj-ing one portion of the 
Upper gallery of the middb museiun, a small hut interesting 
special collection, lUustiuting the subject of Hdmintholoey 
imiy bo mentioned hert^ It was thought timt the importa^' 
m li medical and social point of view of those animals which 
infest the interior of man and the prindiml domeBtic and 
otlier amniftU, justified a more extended exhibition of their 
moiificiitions than could be .issigned to any other group af 
ttEiimda of sucli inferior orgnnUation. and by the «*d of il,e 
well-known helminthologist. Dr, Spencer Cobbold, the preaent 
collection was arranged and catalogued in 1866 ; the inateriob 
l«idg mostly already in tim eoUectiou, though scattered in 
other series or hidden in the storerooma The collection 
contains upwards of 200 epedmetm, arid may still be some¬ 
what extended, Tim intention ia to show every paruBitk 
ani^ which, under any drcuinstances, can affect the Iminan 
body, and a aelecLion of the prmcipiil of those iJiat 

, inhabit the lower animals, especially such species as are 
^ted with man. If increased beyond these limits, the 
wtaon would become interesting only to the student of 
duelled systematic zoology, and therefore not a legitimate 
object for our masouin, ^ 
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I will pa^a next, to the a^aetion of the museimi whieh m, 
Ijerhaps, altogether the moat characjieriaticp and ia eottamly 
tha most emineiuly Huateriau. It vm apeejally the creation 
of tho founder, is stLll xiiraDgoa almost esocHy aa lie left it, 
an d, notwit I istaiiding the veiy numetooa ndditioiiB, still „toii- 
tftins a larger proportion of Hmiteriun specimens than^any 
other (le^rtmenL This is the collection which is callwl 
PA^sioloffJcal, becniise the specimens in it are classiJIcU luainlj' 
according to their supposed function. Physiology, aa we 
know it now, b scarcely ti subject which can Ije LlJostmtcd 
m a iuuseum. The processes anci actions whicli take place 
m thfl living body nre not to be shown in bottles, but the 
organs, tluough the medium of whicli physioltigiml processes 
are pcrromied, can be, nntl it b tliesc which are illustiated in 
thb collection. It is more truly a collection of comparative 
anatomy, or morphology as we should now call it It shows 
the varmtiona in form* which the different organs undergo 
cither m .di^nmt species, or in the same species under 
different ctindilioiia, us age and se* or season. Many of these 
modilicationB dearly have rebtion to function, an we see in 
the difference of form and nebtivc si* of the compartments 
of the stomach of the young mmiuant, which b nourished 
by milk, and the adult whidi feeds on gmas, Ihe periodic 
variations in the aire of the testb in birds, etc. But in a 
vast- niinjber more we can see no special adaptation to 
purtHnse, but merely variation, apparently for variety’s unV^ , 
bwk, for instance, at all the differences of the form of the 
liver throughout the mammalian scries, which, as far as we 
know, have no.rolation to its action as a secreting gbnd, 
iflugi of Little inteptist to the physiologigt^ luodifieations ^ 
Uiia kind are of tho liighest importance to the morpjiologbt. 
they throw %|it upon one of the great biological problems, 
classification, which, when rightly interpreted, means nothing " 
more or less than a statement of the order in which living 
beings ha^-e been evolved one from another. From such * 
venations of form moat precious indications of the relation¬ 
ship of one animal to another can be obtained, and the loss 
these vanationa ore related to adaptation to some particular 
function, the better they can be relied on for this purpose. 
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But jdtaa were far diJTerent. He tried to bring 

together analogous according to tlieir tiiseis—orguoa of 

progreaaive motion adapted for flying—modifled. fox 
fieclng in water—ejea modiflcd for seeing in ait* and bo fortb. 
Prmjtically, sueh a Byatem could not be logitaUy earned out. 
Too many modiAtiOtionB of fonii were found to ocenr, to which 
no special modification of function could be oseignedp a com- 
■]>romu5e had to bo made, and in the large number of easea the 
organa had to l)e arranged according to the atfinitica of the 
anitnnia to which they belonged-—^bmina of fiab^p Lniina of 
birds, brains of manumils, etc. Ass the eoUfictioii conilnuoa to 
advance^ the dasaifleation according to bomology is gradually 
eupera-^ding that according to analogy^ with which it In-gau, 

This collection at present contains 69S2 sjK^imenB mounted 
in bottlei^* of which 3745^ or more thou one-half, are ITuntcrion. 
It may be couTcuient to know that these arc distinguished by 
the figures u|wii them which refer lo the catalogue being 
painted in 1>liick. The speciruens added siuce^IIitnter'B time 
are lettered in red The greater number of the former must 
be fully a century old, and being etill in as |>erfdct prusservation 
os when first put up,^ afford a fair guaranfoe of the absolute 
l>emaiiiinctip ivith proper corCi of specimens preserTed in idcoboL 
The skill dispLiyed in diasecting, injecting^ and mounting the 
majority of these pmpartitioas has scarcely eycr been Burpasst^d 
in modern times, and this oolbction alone* if it wei^? all* that 
Hunter liad left, would be a grand monunieDt to his mdustry 
and s^eal for anatomical knowledge; as is its valuable and 
instructive descriptive catalogue* publialiwl in five volmncfl, and 
completed in the ymt 1840, a lasting cYidmcc of the same 
qualities mi the part of Hr* Clift*a eminent successor in the 
oonsm^ibtoraliip of the mtiseum, Profeesor Owen. 

Many poititi? id comparative anatomy can be illuflttulcd 
quite as cfficientlji und more eeonomieully, by dried prepara¬ 
tions, whicii require neither spirit nor bottlea to preservij 
thein in. Though vie have not attained in this country the 
art of making sucli preparations in the elegant and instructive 
mauner pursued in several of the rmuseums in Itely^ notably 
In that of IMsa, and though ne^trly all the original Hunterian 
dried prepanitions have periishcd long ago, or become partially 
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iisdie^p there aviIL stili be tuuud some worthy of atteation in 
the rail teases round tU^ ^Ueriea which caaboln the Bpirit 
preparatiou. Wlule speiiking of the ciontentd of Lhe^e cosea 
T would specbiUj e^ill attentioii to the serieB ^bowing the 
niodificatious of the biuuU bouee of the ear. ihruui'liout the 
muzomiiliiiu cluBSp arranged a few ago by Mr. Allmn 

Doran p one of the iia^btuntH In the museum, wlueh ia probably 
not surpassed in extent or wriely and method of armugcment 
iinywhore cdse. 

The nistologieal CcillGctiou ia contamed in a aepamte small 
room adjoining tlie phyaiologieal gaUeiies^ and eousiam of 
upwards of 12,000 specimenB^ lIluatTaitmg the minnto etrueture 
of the tissues of plants ^ind animals^ mostly prepared under 
the direction of Professor Quekett, the third eonserrator of the 
uiusenuip who demoted the greater port of his life to this work. 
Since Im death in 1801, it hjis l^ecn rKirranged and kept in 
order; but the addititPhs hare not been numerous, ebiefly in 
eonsequenee of tbo practical difficolties in exhibiting such a 
colloction to \7aitora to a public muBouiiL 

Although the anatomy of mmi naturally lakes its plooe 
sLmong that of other s^^ies m the Physiological series^ ih^ 
preparations illustrating it were chiefly confmed to >iscGTa— 
the details of regional anatomy, eud of the arrangement and 
ilistrihution of muscles^ vessels^ and rierves^ not Jinding a 
Tiutrjal place in the scheme upon w hich that department of 
the museum w^is oiganiscd ft w'jus, however^ u few’ years ago 
thought deeLmble tlial Imman anatomy, in comidetation of its 
great importance to gar proft^on, should be exhibited on a 
muoli niort’ uxtauded scale than it had been hithertOp and that 
ii ready dmonstratioti should be affordf?d by means of per¬ 
manent preparations of tho structure of all parts of t1y3 human 
frame. To those w“ho liai’e already leamt their anatomy^ and 
who wish to refresh tlioir ineuiory, or verify a fact aljout 
which some passing ilonht may be felt, or those who ore pre- 
clnded hy circunistaiices from visiting the diasecting-room, the* 
preparations of this scries must prove of great value*. Tlie 
series of dJsscctioiis already made with this end, commenced by 
u former able assistant in the museum, Dr J* Bell Pettigrew, 
and carried on to their present perfection by Mr. W, Peomon, 
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are arrangud ou. abdves over tbe floor cnneB on tlie vrcatem 
fiitjc of the western toueei^n], contiguous to the Eeries of Kuiuaii 
osteology, to which they fonn the ufttuniJ sequtd. 

No portions of the stmotuiie of vertebmte inumfik can he 
presejved with greater facility than the boneB anil teoth. 
Moreover, the skeleton being the franiawork Jiround which 
the rest of the body is built up, gives, mote tbun any other 
system, an oiillme of the geneml organisution of the whole 
animul. and it has this special unportnnee, that a large nimilier 
> of species—all those in fact whkb ate not at present existing 
upon the citrth—oan be knoivu to us by little beyond the 
form of the bonea Osteology has, therefore, always hud 
many votaries, as a Hpedai branch ihf study, and it is one 
which buds much favour in the eyes of cuiatoni of 
from the salisfactorj' luaniier in which it can be illuistrafeed by 
spocimena, ITmiter's osteologicai collection wjia considerable, 
quite in advance of any other in thU cobutiy. Tbe two small 
whulcii {Baittiififitra roatrttta and I/t/pmotifin ms/ratart) which 
formed port of it were almost the only skeletoiis of animals 
of their order which existed in any museum at tiie time of hia 
death. This fact uloue'shoivs the marvclloiia change tliat haa 
taken place within less than a century in the facUitiee for the 
study of comparative anatomy. How great the contrast to 
what may now be seen here in the College of Surgeons, in the 
British Muacuiu, tn Oxford, Cambridge, EdJnbnrgli,* Duldin, 
in a score or more of tnuseuina on the European continent^ 
in America, even in Aaatralia and New Zefilnnd! Ejehiv 
supplied oeteotogial coliections bare sprung up in every con- 
sidamhk centre of scieutifle culture over thci world- but as 
ours was one of ^ first in point of time, w e may ako claim 
for it a iiigh position in jioiiit of compIetenessL Others, rtiteh 
aa that at the British Museum, the Jardin des Pluntia at 
Paris, and t he famous Leidou collcetion, may be kigcr, imt 
this is because the College Must-um has b«n designedly 
'limittsl mtlier to selcoted iUustrations of all the most im^ 
portant modifications of structure, than to numerous exatnpte 
of doedy allied species, which can* only lo looked for in a 
purely loological museum. When important forms have 
become extinct, their cliaractere ore shown by their fossilised 
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renmiua. whieli* though at present most iUogjcally arranged 
in iL distinct room apart from their exiat-lng allies, will soon 
be incorporated in the general oateological series, where alone 
they can find a reasonable position in an anatomical museuiiL 

The value of a coUcHHlon is not to be estimated onJy i^y 
the number of spedmons it contaiiiSp nor by even their rarity 
or judiciona selection, but also by the condition of the 
S})ecimenSp and the foeiilty by which they may ba made avaiU 
tible for study and refereDce. On this head we cLaioi to be 
somewhat in advance of other museums, on account of the 
improvements which have bwn nuide in Lite years in prepar¬ 
ing and articulating entire skeletonSj^and in displaying portions 
of the Irony framework in an instructive mauuer. Fomierlj 
all the bones wers rigidly fixed together^ so that their otticulEir 
snrfiices, if not actually deatroyeeb were completely concealed j 
and no bone could possibly be removed and separately ex- 
auiiued. The aim of* a series of cluin^s in the method of 
mounting skeletons introduced here, and now adopted more 
or less completely in many other museums (the details of 
which were carried out with great skill by our late able 
articidator, Mn James FIoivw) has bien to obviate all these 
difficuUieSp and to make each bone, as far as possible, in¬ 
dependent of all the rest, whihjL. presorting the general aspect 
and fonn of the entire skeleton. 

• Another improvement in the osteological series introfluoed 
within the liuit twenty years has been the fomintioii of ei 
speciitl coUection dtaigned to show the princiiJal modificatioMs 
of each individual elemeul of the skeleton throughout the 
vertebrate classes, by placing the homologoua bones of a 
nuinher of diSereut atuimds in juxtaposition For eouvenience 
of compariftou, the specimens of this Bericfi are all ^placed in 
correapouding positions, mounted on sopaTate stauas, imd to 
each ifl atkbchod !i liLbe! bearing the name of the bone and 
the aniimil to which it belongs^ rhi$ series is especially 
Luatmetive to the students of ekznenLiiry iDsteology, and fonn« 
an introduction to the geneml scries. 

Ab in other dopartm^ts of the tnuseum, the mote nearly 
man is approached in ^jtructurc, the mom complete do the 
illnBtnitiouB of anatomical modification become, and, as might 
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Iw eipected, the dsteobgy of man h far more thoroughly 
shown than that of any other si^edes. The specimens of 
human osteology (of which a reviaed cat^ilogue, enumerating 
1306 specimens, waa published two ycats ago) begin by 
illustrations of the development of the bones ^ these uja^ 
followed by the uormiiil skeleton, eshibiiod under ^ious 
aspecta, then by individual varintioiut, alnoDg which may Ijo 
mentioned one of tiie most remarkable objects in the tnuEsiim, 
the skeleton of the edebruted Irish giant, O'Briun, who died 
• in Loudon in 1783, and about the preservatiou of whose 
ramams so imuiy legends ore told in the biographies of John 
Hunter. Finally, the spedal osteology of num or illustrations 
of the ostcologic&l characters of the various mees of inankinil, 
In this importatit subject lliintcr was a long wiy in advance 
of most of his con temporaries, as th e origin of his collectioii 
ilates almost, if not quite, as far |>utk as that of the founder 
of pliysicd aiithropoliigy, the celebrated BlumenWh. The 
series has been greatly nugmunted of late years, and cqmpletely 
rearranged, and tlie splendid addition made to it'last ytsar by 
the purchnae of the groat private collection of itie Into I)r, 
Burtiard Luvis has brod^^ht ic up iu i^oLnt of comptetenosa to 
truly uational importance. 

As fonuing a transition from tlie dciuiitment of normal 
tinatomy and physiology to thot of pathology, nmy next be 
mentioneii the tomtologietd scries, or collection of coygonitul 
malformations of man und the lower animals, which necessarily 
forms part of every general bblogico! imiseunL This difficult, 
mysterious, and, as fiir as the light it throws upon the 
workings of the laws of naturo, still unsolUbictoiy subject, 
had considerable attraction for Hunter, and many of the 
specimens, in the series form part of his miisevim. It hiis 
1)oen steadily, thongh not very rapidly increafling ever since, 
and had tho advantage, u few yoaiu ago, of being thoroughly 
rovised, rearranged, and catalogued by Mr. D. T. Lowne, it 
arranged in the upper gallety of the middle museiim. 

The pathological seriea is tho section of the museum to the 
study of which, in the cyea of Htmijr and his Buccessom, aU 
the others form ua iutrodiictioiL It occupies, tlie whole of 
the two galleries and part of the ground-floor of the western 
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hiill. Ab the iiiufietou of the College differa from thorn !it1:4mhE>il 
to the ^^arioiifl medjeii] Bchoob, in having no hospital or post- 
m\>rUm room m connectioji with it, fioin which to draw tho 
euppUea for completing thia coUectioa, it been incrai^ed by 
the acquifiition from time to time, when opportunity afforded^ 
of %'firioiis private coUectioiiS, os thoi^ of Mr, Ilcavkide in 
18293 Xiangataff in 181i5* Mr. ITowsliip imd Mx, Taunton 
in 1841* Mr* Li&ton in 1842, and Sir Aetley Cooper in 1843, 
obtained by purchase; and the collectiona of Six William 
Blizard in 1811, Sir Stepben Love Haiiinutieh in l&fpl^and* 
Dr. renenck in 187 G* presented to the CoUege. Contributions 
of recent epecIciEmiS axe ^Jso constantly received from nunierouB 
iudividital donors, the acquisitions from this source having 
greatly increased of late yearsL. The total number of specimens 
now in the catalogue amouiiLs to 5143, of which 1672 ai^ 
Ilimtcrinm As in the physiological galleries* the latter are 
rlLstinguishcd by theif numbei^ being painted in black. The 
deacripfciye catalogue of this series, written by Sir Jaine^ 
Puget, and piiblistied in five quarto volumes between tlie yeure 
134G and 1849, is one of the besUkuown and most valuable 
of jJl the publicationa of the College* and has always h^ji 
hH>kcd upon aa a model upon w'hich other pathological 
catuloguea should be formed. The additions made to tho 
coHection since that time liave bc?on so numerous that tho 
of a new catalogue lias long Ijccn felt. Under these 
cireumsttincea* it is a matter of great congnitulation to all 
who are interested in the woKare of this viiluable coUection* 
that the author of the original catalogue has undertaken^ with 
the ccH>peratian of Dr. Gofnlhurt and Mr. Doran, to make a 
new one* in which the old descriptions will be revised^ the 
new specimens incorporated in their appropriate plates^ and 
such ehEingt^^ introduced into the gcnerul arrangutuent aa the 
advance ot patliolc^cal know ledge and greater cjcperienoe of 
the requirements of the museum appear to nocesoitato. This 
great work, specially arduous for one so much engaged m 
profe^ional avocations as Sir Jamea Taget, is now for ad¬ 
vanced The prospect tf»f its early completion will douhtle^ 
compeosata the members of the Congress who will make on 
inspection of tbie part of the collection for the tranaitiomLl 
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and Gomewhat disorwjigod oondidou in whithi tbej will find 

it on their present vlflit. 

As adjuncts to the general pathological seriea are ccituin 
spccia] collections, which htive separate iaitalogues devoted to 
Ihem,^ One, wbieh will be examined with interest by thoa- 
devoting tbeniBelveB to aural pathology, b the serice of 
preparations illustrative of diseases of the eur, fonnetl by the 
late Mr. Joseph Toynbee, which came into the possession of 
the College at his death in 1866 . It is a huge and prohably 
,nnique collection of 824 speoimena, ilJnstrating idi the known 
morbid conditions of the orgim of hearing, such as could onlv 
have been brought togetlj^jf by one epeciully engaged for a 
considerable nuinber of yearn in investigatiag this branch of 
stirgery, and the value of which ie greatly enbancorl by a 
complete descriptive catalogue, published during Mr. Toynbee's 
lifetime. This eeria is arranged in part of the rail amea of 
t e lower pathological gallery in the wtatem uiuscum. The 
remainder of the same cases ore devoted to the collection of 
urinary calculi and other ooncrationa, salivary, "^ilitiry, and 
intestinal, both from man and various animals, probably the 
most, oompbte and beat Pranged in the world. The cjireful 
chemical imHlysia and dcscriptioii of the whole of these specie 
mens has been the work of Mr, Thomas Taylor. 

In a corrasponding position in the upper (pilJery of the 
same museum is the Dermatological collection; t^nsi^iog *f 
an extensive series of beautifully executed models, of actual 
specimens, casts and drawings illustrating the various aJTectious 
collection was comnieneed in tho year 
18/0, the whole of the apocimens in it, the cases which 
contain them, and tlie catalogue desmhing theiii having been 
pteKuted to the College by Mr. Erasmus Wilson, at that time 
irofeaaor of Dermatoiogy in the College 

Lastly, must bo mautioned a coUection—for the reception 
of which a separate room, approached from the end of the 
auatem museum, was devoted, in I870^of surgical instru- 
meute and appliances, which, though small at present, contoins 
^uy instramente curio^ for their intiquity, or iuterasting 
for their aus^tiona, and doubtless, now tlmta convenient and 
appropnate locality has been established for their recoption 
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and pieaervation, will be ifradnally augnicnted by additiouB of 
a similar nature. It ia miduly to the interest taken in the 
anbjeet which it iHustmtca by the l&te Sir William Fergiisson 
that the cBtablishment of this collection is due. 

Such is a genefal outline of the history and cvuteote of the 
moaeuMt which, for oiglity yeara, the CoDege of Surgeons has 
inaiutained for the benefit not only of Its own meuikers, but 
for that of the profesaion at large, and indeed of oil who take 
auy interest in biological eeieuce, whether the young student 
preparing for his eiaminutioa, or the advanced worker who 
has here found tmterittls for many an important contribution 
by whicli the Imundariee of know^dgo have been materially 
enlarged To aU auch it ia freely open without any fee or 
charge. Even tbo writtcu or personnl introduction of tiiejn- 
bere, still nominally requital, is never asked for on ibe four 
open days from any intelligent or interested visitor; and on 
tho one day of tlio week in which it ia closed for cleaning, 
facilities arc alwnys given to those who ate desirous of making 
special studisi, and to the increasing number of lady students, 
whether artistic, scholastic, or medical AitLsts oonriniially 
resort to the iitiiscao], to find opjiorkiunitjca of studying the 
anatomy of man and animalsi, which no otlicr place in London 
afibrds; and of late yeans it has been the means of a still 
wider diffusion of knowledge, by tho visits whidi have bean 
organised on summer Saturday aflerDoons by vjirious associa¬ 
tions of artisans, to whom a popular demonstration of some 
part of its contents is usually given on each occasion by the 
conoervutor. ^ 

If the^ knoi^ledge of organic uaiuro is of any value to man, 
and this is o proposition which I uni sure all who Attend this 
Congress will admit, as on such knowiedge the whole super¬ 
structure of their profession is built, there can be no question 
but that such an institution as 1 have here sketched out 
must be one of pure and simple henelit Its maiutenaucc has 
been a worthy object upon which the College bos spent it» 
aire and its money, and whatever may be the changes which 
impending legisbition may eircct in the organisation of the 
profefiuion, we may all hope that the great work begun by 
Jolm Hunter, and carried on by those who, under the guidance 
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aad support of tho Couodl of the College, have followed hini 
i» the care of the ooUectioo, nmy not bo impaired or destroyed. 
TiVljethcr the whole of the charges of maintainiog such a 
mimeum in all its parts on a continually extending scale 
should be the duty of one institutiOD, like the College of 
Sargehns. or even of one profession, may he a question for 
future coiMideration; but, itt the meantime, how easily could 
ite preservation and exteuaion be tendered entirely inde- 
{Kndeut of all the chances and changes of medical educa' 
^ tion and legislation, or even of Goveminent ossistenoe and 
iaterfcreucc I Wlien we see the immenae sams voluntarily 
provided every year in tlm country by donation and bequest; 
when we see, and see with' pleasure and gratitude, through the 
length and breadth of the land, cathedrals, churehes, chapeis, 
colleges, schoob, hoapitols, and asylums founded, endowed! 
enlarged, and reotorsd,—-may we not hope that an old and tried 
institution like ours will not be so entirely neglected aa it 
has hitherto been by members of our profession in eeamh of 
some meauB for tho disposal of any surplus wealtfi ttey may 
poBseaa. Few objects can be so surely produetive of good, so 
little liable to abuse at^ny future time, as the preservation, 
augmentation, and maintenance of a museum, in whieb the 
fMta of the beautiful and wonderful world around ua ate 
displayed for the instruction of mankiud.’ 


» Th* utan K,on nuiliwl iu ttw lUBeniANnit 

Sir Wibon who dl«l k las*. j^viog q«rly th* wliob of hiTprowrtv 

smcjiotinff to qpwwd* of «(10,00a, to tho OAhgt of S^npoq. ubfottorrd bVqqj 
^ ‘ t^htod to toko in brfOBiBg qbOBi thf, grwj 

honest to the MuMUm wiw hto jilwsyt h«« q muko of uhtoltigotoa nt^ 
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INTRODUCTORY LECTURE TO THE COURSE OF 
COMPARATIVE ANATOMY» 

Mk. President and Gentlesien-— I am aiire that the fecluiir 
timt IS qppermwt in the mintb of all here asaembled is regret 
ut the oai^ which lita placed me before jou on this occasion. 
Of the able and ^tinguiahed men who have filled this chair 
since It was instituted .in the comuieuceiueut of the century 
not one was more able or more distingidahed than its last 
occnpaut, AtJvr ae an originid investigator in the hranch of 
teien(^ he adorna or as a facile CApoaitor of im truths. The 
loss of Profeswr Husley’s services to this Institution is indeed 
to bo deplored. The 011 I 7 consolation is that what is loss to 
us may be g^i to othere He but leaves us that he may 
Mnwntmto Ins time, hia eneigics. Ills genius, elsewhere. 

ee g ns deeply aa I do the responsibilities of the 
Huutenafi professorehip, and my incapacity to discharge 

T ,1 ‘*^ewity and imi^tance. 

I should certainly have declined to undertake it when it waa 

propoKsd to me, if it had not been for the thought that these 
lectures are emphatically musfttm lectures, intended to illustrate 
imd explain the treasures of our nohlo colloetbn, and that from 
there has been derived almost all I know of the gred subject 
that I am now c^cd upon to teach. I shall, therefore, perhaps 
more than another might, speak to you directly from tlioL 
spocimeoA am, as it were, t/ieir mouthpieca Having • 
lovingly dwelt and worked among them so long. I felt that 

I ^ something of wliat they are 

ulwaj^ telliug mo—to endeiivom to put their nilent eloquence 

’ Ddlirmd ic tho Boyol CoUegc of 3iirgwai of EoRluid, Iftli Pabraur laTa. 

H 
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ill fioue sort of articulate langimgc. If I can only Buooeod in 
uwitening an interest in them, and lead auy one who may 
chance to ccme into this'thcatre to continue hLi irtTidica in the 
inuscum, where lie will meet with far greater tntiim for his 
time and his attention timn here, the delivery of th^ lectures 
will not have been altt^ther In vain. 

I liavo just mentioned the mmeum. It is impossible to 
jdo so without recalling the cireuinetance that this day is the 
one on which we have been accustomed to celebrate the 
anniveinary of the birth of the illustrious founder of that 
ccUectioiL 

The 14 th of Februai^' ia a red-letter day in our calendar. 
On tills day a scries of eloquent tributes have been paid to 
the merits of tliat great man succesoivt Hunterian orators. 

I will not delay the commeticetiieat of the proper subject of 
this coutse by endeavouring to speak of Hunter cither os u 
philoGopher, a physiobgist, or a BUigeon, but I cannot 
refrain from making a passing nlluaion to his \i'Ork in 
relation to the special subject of these lectures^ 

Anatom^j. And even this would have been s^iperfluoua, after 
the able anolpis of Hunter’e work in this branch of odence 
cou^buted by I’rofcssor Owen to tlic fourth volume of Palmer's 
edition of Lis coUeciod writings, if it had not been for the vast 
elucidation of the nature and amount of that work by the 
suhsequent pablication of the two closely-printed octavo 
volumes of Essay a and Ohatrvaiions oa Ab/wrof* Hi^ry, 
Anatomy, Physiology, Fsyeholoyy, and Giology, hy John HmtZ 
Itnny Ms Posthvmons Pajptrt on those Snljists, artunced and 
revised by Professor Owen (1301). 

Hunter's reputation has suffered grievously horn the 
estreme^diffiouJty be alwayis met with in giving adwiiate 
expression to his ideas. Mr. Clift, who acted for a time 
as hia amnnuenEis. has told us how he has often ■‘written 
the same page for him at least half a dozen times over with 
corrections and transpositions almost without end;" and those 
who are familiar with hfo writings must own that, after all this 
bbour the r^t was often far from satisfactoiy. Hunter was 
himself pamfnUy aware of the deficiency. This it is which 
has detracted much from the estimate in which many of his 




VIII 


JOMJ^ SIJ^ EV£A'AJ^I> //OME 


99 


imUished works are field, and it is iha which wii3> I Euapect 
llie reason why Iiia published wiitUiEB bear bo aimll a ijto- 
portioa to the vast mass of rough inauuscript which he left 
behiud him, ea^iccially on the subjects with which we are at 
preaunt eugagecL 

The peru^ of the work Juat mentioned will show how, 
whHe occupied with n large and an^iou^ practice—in iteclf 
labour enough for ordimuy men—while cultivating with wJiat 
i might describe bs a paesiomte energy the sciences of pbvEi- 
Ology and pathology, while (jolleeting and orninging a museiun 
such aa never has btsen formed before or since by a single 
individual, he had also carefully recorded a aeries of dissections 
of diOfereui apociea of animabi which, aa hia learned editor 
justly soya, if " publiahed jfmflfim, would not only Lave vied 
with the lolxiure of Daubenton as recorded in the ffisioirc 
AyttMTfHf of Buftbn, or with the GDtnptttaiive 3i«fiectio7ta of 
^ KMl d'Ajtyt, which ara ineertod in the early volumes of the 
SncjfclojMvt MUikodi^ta! and in the Mimoire& dc t'Madifnie 
Jioywle dt irmnet. but they would have exceeded them both 
toother." In fact they would have established Hunter’s fame 
aa by fer the greatest coutributor to th# knowledge of animal 
stmeture of his tiuie, and, what is more important, vrould have 

aided most matenally in the advancemont and difTiision of that 
kpowledga 


Tbo work as now published contaiuE notes of dissections 
more or less complete, of no less than 129 epeoiea of mamimdia 
fj of birds. 20 species of reptiles, 9 of amphibia, and 

19 of hshes, besides numerous inverteijrated animals of various 
obi^a; and th.^ appear to be by no meaus the entire series 
of dissections left by Hunter. 

The fate of the origiual mounscripts forma a sad page in 
the history of our science, and. I must also add, iu tb£ history 
of a imrn whom our Prefeasion, and tbia College especially, 
might otherwise have regarded with feelings of respect and 
grautude. Exactly tliirty yenra after Hunter’s death, hia < 
brother-in-law and executor. Sir Evemid Herao, who had 
retained po^ioa of tb^m when the collection wa., trouB- 
forred to the Coliega, commit ted them all to the Hainea The 
* Ow™ in v»L iv. yu 
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me thst he had made of them in composing the lectureg which 
ho dolivered from this cbsiiri though often previotijdy siiniiiBed^ 
haa become but too obvious amoe the publicatiOD of thifl 
work.* 

Happilyp HouWb devoted asaiatant and frieodj the 
u^duoua and c^cellunt cuatodinn of hia colketion for nearly 


^ * An iDpoumt nr tlali tnnwUnQr k*™ impnitont fUQii:rkj upon it 

aif. CliAi a lipiwndwl tn Pnir«sat Owhtl'm ed:[tioii of I[q.at«r'i ami 

ObtervaiMHt^ fntjircd ta ibovt. Tti* inte i$ir B«bjuniii C. Brwiio in hb ftutn- 
blogTBpty, pmfi^Ad tn Mt. OhirlKi fJawkmit' oditJnn of iu* works (18(15, vol, £ 
p. ItSJp spankd of it ill th4 fnllnwini; words: "Sonia jenrt hb [Srr 

KvBTvd llotno's] deftth, he gnt grtit dbcFodit from Ln^ing dctf^od a 
canatdenibb portion of Jolin Hmittr'i tiiniiELscrIptA whkh NEuO into hb 
posMsidQ u one nf UuntiLr^i asdoutoo. Thw 4 ot ^ «iuiilly uujustcAiiMe 

And fdolblu le was Unjmtifbbb th<r mannsenpU ihoiild have |j«n 

MiuEdered to tha mnscTun, which rkrUjmKnt had pnrehuAd; and 

it WM foqlbhp lt«mtise it h4« ltd to Uu uoUon that h« iLttd inodf usa of dohn 
litmter'a ob^n^aLions for till own puTpoud much mora than W44 itaJly th^ CAfti. 
I &«queilt opportanitiH Of aoidng th«M papifb during nino ot in 

whbh I wtw AOuuBtnmad, WOro or coigointlj with Mr, Cnjft, In Mist him 
ill Ms dwotiuluL They eomdsM of K«gh nptoi on tho Aiwtoinj of animab 
which must hare been iwful tn Hunter hlmwlf, or which wmild, J doubt not' 
haTa affonjid help to Mr. Owtc In completing tha Mtalogue- of tha mujwmn 1 
but ttwy were not fueh as coctj W Uawl with ttiUch aiiiwtitag^ bj Bnctliflr mracii 
In pqnttJus hb own InvMtigaiioMy Homo aojnetimw mferred to th«j * hnt 1 
m^t Bay that, W^b [ was connected with yin. I never knew in instance in 
w^Eh he did not jKnijiuloEiily ecknowMffo whatever ho took from them nr do 
joabea U hb mn^briwis p™lE«s»cr. Unhappily* he was led aftarwarda tn devbte 
from right wtinw j ami in hb btar pnhlieaUons I reengnbe icnw thinj™ 
whieh be haa pTen aa the rtiulc of fab nwn ohaeriwtiom though thaf were^lv 
taken from tfuntor'i vmUi ami drowinga. One of tl™ ii a m|rft na the 
p^™u ve motion of animik and another a nf imgrwvfnga. liprwntiog 
the ecmndutiot^cf the iBtotmal canal, and noi^erof them of mLinb acientifie 

Tfr ^ B, 

Hrodir in the 25th October 1602- ' 

It b very ^bte tb4t d,. tp whkh Ho»u, »i,lc of 

«ripb lupj : hut Brudip „rt4ii.]i. did not fully 

>|>I]f»aut« utlitr thoSr ™Im or ths iflioimt of Homo'ji plutioHiim. It ti uat in 

? S'" "f “■ 

Ai^my, fHihUiha] in ISlt, that tlien cliiEfly occor. m will h* .ceo It- 
Bditonol noiH ppp«i,d«I by Pn>fuaor OwEn to Httutor * Emw Th. ™1, 
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fifty yean?, William CLifl, had occupied himself in the interval 
lietween Hunter'^ death and the remoyfd of the tmnuseripta to 
Sir Eveiard Home^a house, in nmking copious extracts from 
these precious docunienta The publicatioii of tliese extracts, 
nearly seventy years after their author Iwd paissed away, 
however meritorious a kboim on the part of their editor, crui 
uafortimately do little to legiiin for Him ter Unit place among 
the leaderm of science which Jiis own untimely death, and the. 
negligence. or worse, of his executor had deprived him. 
Highly origiua! and valnalile as are the obsciwatioiifl contained 
in these volumes?^ they have by this Lirao been nearly all 
anticipated by oLhem. A crowd of in the saine fidd^ 

presHing in from all dirsctiong, lutvi> covered the ground which 
ought to huve bGcn occupied by the figure of Huuterp and from 
vrhich no Urdy recognition of liis merits can ever dispossess 
therm We shall still continue to look to Cuvier and to Mockd 
as the main eouixeis of bur modern knowledge of companitive 
anatomy, nuii not to Hunter, fjet us, though, never forget 
that our illuaflicius countryman hadp liefore their time, collected 
uiuteriub for a work which needed but the Jinisliing tonebes to 
have made it one of the greatest, iiinsf dnniblc, and viduable 
ooDtributions over made by mxy one man to the advancement 
of the adenco of com]iarat.ive anatomy. 

The [ireaeiit course of lectures, as just said, are intimately 
associated with the iniieeimi ; their annual delivery \wis one 
of the conditions on which the aitt of the Hunterian collection 
Wins entrusted by the Govemmeut to our College, and it vuls 
expressly stipulated that they should beillustmted by the 
preparations!,” I ani bound, therefore, in my ehoioe of Hubjects 
to consider what the niiiseiiiu teadics, and wlmt it jloes not 
teach. The musoum tyeaches oub subject, and, primarily, only 
one suhjoet—namely, the variations in the form end I'cktions 
«f the difTeient parta or organs of which the bodies of various 
animah ore composed In brief, it teaches j-faijjwi/ ■ 

which is nearly synoiijuuous with CotnjKiriiHve 
ifow, I umd hardly say, is not 

though it may be one of the foundations on which tluit 
complex science is baaed. But, contrary as it tmiy aeem to 
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some of the moat tiherished notionB of th& founder of the 
collection, lin EinAtomia}] muBemu am do more iti 

teaching phpiology than a CDllectiDn of tninenils can in 
tesclung chetuifltry. The physmlogi&t Eihotild cerhiinly bo 
wcU verged in the nature of the materialB and organs by which 
the fimotitma of which he ticata are carried on —Iinviag, 
indeed, need of jdl the help he am obtain from jd] rjuarters in 
.tha solution of the difficult problems which come before him ; 
but hie science is, ld the mump experimental Whether it bo 
from the inherent difhctilties that attend aneh Indmrt-ions, or 
from the hasty and illogical way in which they hu^o often 
been made, hitherto a Jarge proportion nf the attempts to 
solve physiological inquiries by an appeal to morphology alone 
have ended in failorep often of a mortifying character. Wo 
still have to confess otur ignoninee of the purpose imd applica¬ 
tion of innniuerable niojdt obvious and strildng moLUGcatiDns 
of structurep which no anioniit of reast^tiing or gue^ing, with¬ 
out actual ob&crvation on the lining organiani, able to 

removo, I am speaking of physiology in the Raise in wfiich 
the term is ordiiuLrily restricted There ia n more genomt and 
higher phyaiologj', to *hich 1 shidl refer presently, to elucidate 
which moqihology ia one of the most essential aidsL 

When morphology was first, cultivated with anything like 
scientific precision, views since called ^ teleologicalp'' exduaiveiy 
prevailed Every animal was looked upon its isolst^fd 
niaohine; evcq part of that nnimal was supposed to have 
been fonned expressly for carrying on the economy of that 
particular species or individual in the most effleient manoor, 
without any reference to other specie^s or indit iduak If any- 
tiling further was looked for in anatomising an anitmil beyond 
the mere gratification of curiosity or love of knowledge for its 
own sake, it was ad^iptation 

Many, indeed, arc the curious speculations indulged in by 
anatomists of this school, impeUed, as they appear always to 
have bceUp to find an immediate tise for every modification of 
form. In nmnerons instances these were mere coDjectnres. 
which an enlarged knowledge ofJLijc habits and economy of 
the animal tmted of, or of kindred spocieCp showed to be 
fallacious^ 
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Aa time went on, howewt, anJ mm ’began to obtain a 
deepoT ineight into these subjects, inc^mbUneea either between 
the whole structure or between particular porta of different 
animals^ which could not tie explained on the utilitarian 
principle^ became atrikinglj obvious, Moreovetj such things 
as rudimentary and functionlesa or^ns in one anioiab repre- 
Bonting developed or functional organs in another, became 
known in the further prosecution of morphologyp Then th^ 
idea gradually dawned tliat there waa ttome “ secret liond'' 
which linked creaturs to creutnren and which permitted 
deviation only to a certain point from a ceruiin given pattern 
of construction. , 

This was the doctrine of type or i;(?in7n4iM pl^n, A ^ type 
or a” common plan" for each natural group of the animal 
kingdom was supposed to have mflueuced, or to have been 
held in view at, the creation 'of every different species com¬ 
posing that group, the ideviations from this type being related 
to the special exigencies of the iMirticular species. 

This waa^a great step in advance when regarded as a mere 
expoedticn of the facts of moiphology, and when the idea was 
not carried out by fanciful imaginations l>eyond the iM>int 
warraiiited by those facts. Upon this view many iiuatomists of 
great emioeDce seemed to rc^t. Bub still it explained nothing, 
accounted for nothing. It gave not even a shadow of a reason 
for the ^resemblances amid diveralty found eveiywhera It 
only osaerted that the Cn^tor laid itupoeed certain apparently 
«iuite arhitniry teatrictious to Hb power; hot, beyond this 
almost paradoxical aBsertiem, it gave no clue to elucidate any- 
tlung like a thsory of creation. 

In the meanwhile, however, the gieat results arrived at in 
other branches of ^euco, tho increasing acetimulatioti of facts 
from various sources* uU tending to show that the oriierly and 
harmoniuus working of the whole universe was due to con¬ 
stantly aotiog causes or laws, acting now, haring acted for 
immeasurable time pa55t> and, os far aa we can about to' 
act for immeasurable time to come,—-the great work of the 
astronomers and the geologists, leading to “ the general con¬ 
ception. of some principh of orderly ovdutwn, according to 
which tho present as well os past ^temfi of existence have 
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been produced out of preceding orders of things,’' could not 
puss utuioticcd by the biplogists. 

First with u faint and uncurtain sound, but in Inter times 
more boldly and confidently, an liypothesis luts been propounded 
which does profess to account for some, at least, of the facta of 
Hoinial creation, and to afford a guide to the aolution of the 
problem, if not of the origiiial beginuings, at least of tlie 
present diversities, as well as resemblaucea, anioog the uiiimal 
and vegetable life on the globe. 

This theory hoa for ita basis that the secret bond of union 
is not “ conformity to type," is no ideal to which the operations 
of Creation wore limited, but is one of actual couaanguinity, 
or, oa otherwisa oipresscd, “genetic aOinity," 

The fundaraenhil part of tlie theory is that, os individuals 
ara^ known to Come into lieiug by a process of generation 
acting according to fixed and certain laws, the same to-day and 
yesterday and to-iuorrovv, in like uumnvr have races, varieties, 
species, and other larger groups of anininln and plants come 
into being — that the species existing at any dlie period on 
tho earth's aurfliuiD are, in fact, the direct descendants, modified 
according to definite latfs, of the creatures inhahiting tho earth 
in preriouB periods. 

The theory of orderly evolution already applied to most 
of the phenomena of the physical world has thus been also 
applied to organic nature. 

This hypothesis. originaUv promulgated in a comimratively 
crude form by Da Moillet, Erasmus Darwin, and latuarck, 
and more ^ntly advocated by the author of tho Vediffa 
of CrtalioTir for a long time found little favour witii English 
naturaUsts of eminenot Indeed, ao bite os 1856, Baden 
l*0well, in his masterly essay -On the Fliiloff^phy of 
Creation, argtung with great force “that one grand over¬ 
ruling principle, the universality of law, order, and contitmity, 
presiding as powerfully over the earlier stages of creation' 
»iia during ita continimnee at the present moment, applies 


* B»df u Ua^s of JVvfhit Muf gnJ isgfl p, m 

^ or th. 4JJ. is whkh it 

I u L I Irtit b uoir tiiownj to liiv, bwn wriHcp 

Of Egbert Clkttiuibm cf Ediuhui^K 
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tqimUy to organic aB to morg^mic oxi^teoco,” can find little 
auppoi-t from the writinga of injy who Iiad made the 
divoraities of organic life their special study. It was, in fact, 
in oppoaitipo to the viewa then held by most natnraliBte, and 
chiefly from a profound and phihjBophica! aDuly&iB of the law^^ 
which govern the physical nni verse, that^ reaBoning from the 
general to the special, lie aaine to the conclaaioa that at 
leasts {i& a pAil0Aophi€&I the idea of tianamutatioti of 

species under adequate changes of condition, a nd in incalcntably 
long |]criods of time, Beenm Bupporled by fair analogy and 
probability," 

Very shortly after, however, tjiesa views received an 
Lnimeuse Btimnlus by the working out of a necessary comple¬ 
ment to the uiain theory^ one which was absolutely essential 
to its general reception—namely, a suggestion of a possible 
and intelligible opera^idi —almost ainiiilULneoUiily by 

the studies of Wallace amid the exuberant displays of nature 
ill the unexplored fureiats of the Alalayan archipelago, and by 
the patient ftccuiaulation and carofiil and cajicUd examination 
of Cict upon fact, drawn from every branch of biological 
science, and all converging on the theory of the origin of 
bg nt€>(in$ qf ruittirai by the great natumliet^ 

whose name is now so thoroughly identified with the entire 
trunsmutation hypothesis, that already in the German book- 
EH-dlers' ^catalogues " Darwinisniiis is made a prominent 
aubdivision in their ckssiiicution of sdeutific literature; and 
in this country "^Darwinism" is the term popularly, if not 
quite corre*iLlj% applied to the genarnl doctrine of "organic 
evolution," » 

In reference to the effect whicli the publication of th^ 
i^csearche^f has produced, the learned and jndieioua l^reaident of 
the Linuntan Society, Mr, Boutliaiii, id hifi Lujt amiiveiraary 
address, saya tliat **■ the inveatigatioji of the origiu^ development, 
and life history of species or races hfl$ been termed th€ 
prohlom qf Ikn dog*'; and the impirbe they have given to tb(/ 
study of biology in gimcrol* and to our special branch in 
pjir tlcular^ is not exaggerated by the eminent German anatomist 
Gegenbaur in stating, in a work just published, that 

^ Cbwte!! ^LTwln wzjt gruuj&on of Ejuranafl Pi.rwLii, lunntjDciJTil fttraw. 
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ihtonj of detet-B.1 v/ilt ityijt a mew faiod in the hisiortf of eom- 
parative anatomy" ^ 

On Eho other band, it happened rather linfortunately that 
popular views of natural theology, proUbly through the great 
inHiieace of a Cunows work published during what I have 
described as the first or “ utility " stage of morphology, hove 
attached themselves more or leas to the ideas of that period, 
add ivell-nienning hut mistaken persons regard with averBion 
and alarm the modem theories which are, to a certain extent. 
, subversive of those ideaa I have no hesitation in saying 
mistaken, for it is porfeedy evident that all arguments as to 
"‘the power, wisdom, and goodness of the Creator," derived 
from nn animat structure not miisculously created, but 
produced by the ordinary bwa of ganemlion, us all Imown 
animal structure are. tauBt be entirely and equally wdid, 
whether the laws producing that structure have been operating 
for a shorter or lougui period ^ 


As Professor Asa. Gray has well put it. " If the, argument 
from structure to design is convincing when dhiwn from a 
particular animal, say a Newfoimdland dog, and is not 
weakened by the knowledge that this dog came from Rimikr 
parents, would it be weaken^l if, in tracing his genealogy 
it ware ascertained that he was a remote descendant of the 
mastiff or some other breed, or that both these and other 
breeds came (os is siiapocted) from some wolf? If pot, how 
is the argument for desigu in the Htrectnre of our particular 
dog affected by the supposition that his wolfish proL-cnitor 
came from a post-tertbry wolf, perhaps leas unlike an existing 
me than the dog in question is to some other of the nnmeroiM 
existing races of dogs, and that this p08t*t€rtiaiy came from 
an equally or more diffrront tertiary wolf? And if the 
argument from structure to design is not invalidated by our 
present knowledge that our individual dog was developed from 
a single m^nic ceU how is it invalidated by the suSoeition 
•ot an analogous natural descent, through a loi,/ line of 
connoted for^ from a ceU. cr fmm some simpfr animal 
existing ages before there were any doga ? " ' 

* Naluntl 3A4t$i<m luri iiiAniiutriU irtiA A’aftiniJ n».rn ,. , . » . 

ticn r™i(K (« (fe 
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Those who recognise thBt the ebb and flow of the tide®, 
the the laimt and froste, ore beneheeut in 

their efTecte, although the mult not of direct miracnlous 
interference, but of unchanging co^mical lawg^ have not the 
right to accuse of want of teverence the men who affirm that 
the wonderfully complex and beautifuXiy adjuated contrivanoee 
of animal structure may also have been brought iibotit through 
the iuterventiDn of agencies of similar nature^ 

This oppcisitionp moieorer, may haye done harm in another 
manner, by evoking the natural tendency that exists in many ^ 
eameat and in tensely truth-loving minds to recoil against any 
display of unpldlosophical dogmatism^ and imy appeal to 
prissions and prejudices, where reason alone ought to have 
sway, and may thus have led in some cases to a too wann and 
partial adoption of theories condemned on such grounds. 

The rising school of biologists are destined to live in 
troublous timea There can bo no doubt that many of the 
questions now opening consequent upon the nipid and wide¬ 
spread acce'ptance: of the evolution theory, will give more 
disquiet to a large class of persons otherwise uot iudisposed to 
welcome the advances of scieutihe ffacovety, than waa ever 
given by the promulgation of the astrouomical revebitions of 
the sixteenth century^ or the more recent establishment of the 
high antiquity of the earthp and are likely to Icai? to equally 
active licprisals. 

The astronomers and geologists have in their turn had to 
confront the storm—they and their i^ieuces have aiirvived 
and triumphed; and, on the other hand, the faith and 
morality of the world have not suffered. Now the biologists 
are standing in the breach, jle a part of or uecossary sequel 
to the great doctrine of organic evolution, the question of the 
origin and position of Man will iueritubly obtnide'itsclf In 
the comiug distufision on this subject, all who take part in it, 
or alarni themselves about it> would do well calmly to consider 
tliia point It is one similar to that just mentioned with 
regard to the so-called natural iheology.” 

Whatever man's pln^io may be either in or of nature^ 
whatever hopes, or fears, or feelings about himself or hie 
moe he tnay have, we all of us admit that these are quite 
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uainflucnccd by out knowledge of the fact that each individual 
man comes into the wprid by the ordinary proocssea of 
gencraticn, aimording to the same laws which apply to llm 
development of all organic beings whatever—that every part of 
him which can come under the Bcrutiny of the nnefcomiat or 
naturalist has been evolved according t* these rcgiUiU- laws 
from a simple minute ovum, indistingiimhable to our eeneea 

from tliat of any of the inferior Einimak If this ba ao if 

man is what be is, nctwitljstandmg the coqioreal mode of 
. origin of the individual man, so he will asaurodly be neither 
less nor more than man, whatever may Iw shown regarding 
the corporeal origin of the whole raqe, whetlicr this 
was from the dust of the earth, or by the inodilication of 
some pre-existing animal form. This, I conceive, is the 
ground on which those who would maintain unimpaired 
the spiritiml and morel dignity of the human race may safelv 
stand.’ * ■ 

In laei one of tlie meat distinguished oi: American 
tmlurehflts wrote: "Tliose, if any there be, who regard tlie 
denvativo hypothesis as^retisfactorily proved must have loose 
notions as to wimt proof is. Those who umgine it can be 
easily refuted and cast aside must, we think, have imperfect 
or very prejudiced conceptions of tlie facts concerned and of 
the questions at iesas." Tlie experience of nine j-earn leaves 
the case precisely, in my judgment, as thus stated by Professor 
Asa Gray. Anj-thing wbidi assists to throw light upon it 
to lead us nrerer either to its acceptance or rejection is of 
pmuary importance to the biologist We must* not refuse to 
take it into earnest consideration. 

I think, therefore, that it may be worth while to devote a 
few words'to two objections which are frequently urged not 
indeed against this theory, hut againat the prominent pkee I 
would assign to its consideration by all who would enter 
•eeply into the philosophy of biology. Both of tliese objeo- 
liom are founded upon misconceptions as to the nad nature 
of the present aspect of the theory of development. 

Cr»tiofl iKfl till, subjrtt, B« 
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The first, taking ite ieadiug idea from tho title of Mr. 
Darwin e book, is that it ia unprofitable work to trouble 
ourselves about the lyrijin of epeties, or, indeed, of anything 
else. These erents of the very remote it ia said, are 
quite beyond our ken; we ttially can never know anything 
oertuiu about them, and bad fev better occupy ourselves with 
things of tluj present—things which we can really hope to 
know much about. 

Tlie other, akin to this, hi^ lately been put forth on high 
authority. Let the "derivative bypothesia" he granted, the 
studies of the zoologist ara not thereby in any way affected. 
"For nil int^ta and purposes of the^dcscriptivo and recording 
naturalist," it is said, "species are constant; they will Inst 
our time. Mflicn the existing binomial units of botanical 
and zoological specific lists cease to show their present dis¬ 
tinctive characters, the homo sajntTta of Linmeus will have 
merged into another, probably a higher specific form." ^ 

Afl 1 have said, both these objections are founded on an 
entire mijkranceptioa of the main question at issue. If the 
devoloptnental theory as lield by Darwip, Walkce, mid their 
followers is true, the origin of siiot-idB is as much a thing 
of the present as of the past. It m an essential part of the 
theory that the laws which have produced the diversity of 
organic forma in the world are those by which the world not 
only lifls been, but u governed. They are as constant, ever- 
acting, and unchanging as the laws which direct the move¬ 
ments of the clouds or cause the torrents to How down from 
the mountain side. There is no proof whatever that the laws 
of variation natuial selection, if such be the laws which 
It^ to the iatroduotioL of new forms and the extinction of 
old ones, were ever more potent tlmn they are at present 
A large c^<b of the arguments by which the 'theory is 
supported is derived from observation upon thu present 
phonojnetiu of life. According to the liypothesis, trausitionnl 
orms and incipient species are to be met with everywhere* 

given rise to the 

diificulty zoologists and botanists always meet with in defining 
tho limits of the various No-called species composing so many 

* Ov*a ttn the *’ijro-Ays." JVbbji. Soe. toL v . p. 82. 
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groups both of auiouila and plants. Uutil it U settled wbether 
iliuto is on iLuaemaible bleeding in the couditinne expresseil bj 
the teriuB “ variety/' “ race " “ subspecies/' " Hpecies,” or whether 
the old idea of the imnintability of spcciee ia to be maintaiued, 
zoology coo hardly be said to have a philosoplucal basis. 

The aecond objection just naiucd appears to auppoee a 

BiuiulUneoua miiirch of oil oiganie beings from form to form_ 

a transiuutatioQ en mmsf of the whole——so that to iiny one 
among them they would all npjiear atationaiy. Such a view 
is utterly opposed to the greater number of zoological and 
palaioiitological facta, and to all the net^ssities of the Dar¬ 
winian hypothesis. One^ s^oicies, either with little inherent 
capacity for variation, or so eircumBtanoed that such wiriation 
OS may liave occurred in different individuals has never been 
uucumuluted by selection, may remain without alteration for 
ages, while other species differently constituted or circiuiistanoetl 
may have undergone vast transmutations diuriug the same 
period. In foot, the derivative liypotheBis is not a theory of 
things long ago; it is not a curious speculation into the 
lieginnings of the present condition of thingo, Jt may I® 
appraded to every day ki the solution of constantly oocurting 
problems in morphology. 

I will give an example from the subject of our present 
course, Thera is in Austral ia an animal, the koala (PA<tSf o^arifoa 
cintnas). rather larger than a cut, but baling mote the aspect 
of a small bear (Fig. 1). It is covered with a soft woolly fur, 
iind Uvea entirely among the boughs of trees, on the leaves 
of which it feeda Its tdl is a mere TudimeuL Its feat are 
admirably adapted for grasping the hrunch^^ on which it 
cUmhs. The Iiind feet especially are remarkably modified for 
this end, l»emg very broad, and having a strong prehensile 
or opposalb inner toe or hallux, like a thiuuh. The skeleton 
of that foot is veiy singular (see Fig. 2). The hall ns is stout, 
and placed nearly at a right angle with the other toea The 
‘next two digits are rather Hleuder, placed close together, and 
in the living aninial ore united akaost to the claws in a 
ooiuuioii integument. The two outey toea are free and much 
stouter than the others, the fourth especially so. 

Uow, a naturalist of the last century would have looked 
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FlO. ^—Slcdstod ot tha at tli* KoaIm {Fkaxolafx4m 

Opposable great toe> und would doubtless^ if a worfcby repj^^ 
saatative of his echoob have developed some iugoniotte tliecey 


upon tlus foot simply bs a piece of maohmexy beautifully 


Fio, 1.—Tbfl E&sla dWvw). From Oonlil'i M^mmah 

► 

adapted for the particular work it had to perform io the 
tmmifll'a life. He would have poLDted^to the brood paluij the 
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(0 show thnt the sni a ller aise of the second and third toes^ 
and that being wrapped^ up to thdr enda in skin, added to 
the efficiency of the foot ae a climbing organ^ though indecKl 
he might ha at a loss to Bay why the American oposaimiE, of 
precisely similar habits, and with aimilarly opposable great 
toes, have all their other fo^ir toes free and cquaL 

The philosophical naturalist of the second of the types that 
I have sketched ont^ in investigating this structure, will 



Fifl. 3.—ake]»l:4^ of U^ii tmd f»t of tLe YirginSaia Or>oe«aju 

inatitate a carafiil conapariaon between the foot of the V/wh 
and that of other atumals belonging to the same group. 

Among the inaisupiiil eaimale of Anetitilia. few are so well 
knovni as the kangaroo. Like the koab, it is a vegetable 
leedBr, and these two forma huvo some dentnl and other 
Btructntul clmractew in common. But the mode of progress 
aion, and the limbs which effect this, offer tlie greatest poseiblo 
C30b treat. 

In the kni^Too the hind iegs are disproportionately large. 
The foot especially is long and narrow, and at firet sight 
apiHSws composed of a dngle large toe. Its motion along the 
ground consists of a series of leaps or hops effected entiroly 
by these powerful hind limbs. On looking more closely at 
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tlie foot <900 1% 4). it will be eecii that the drst digit or 
hull It X is outinely wanting, but the qjher four 
toee are present with their complete rmiuber of 
pbaLuigcs. Tlie fourth is unmensely developed, 
the fifth nitideratclf so, but the second and 
third fttn reduced to the most sleudcr rudi- 
meute, and are so united in life by a common 
integtiraent, that they look like a single toe 
with a double claw. 

Ifow, here are two feet as unlike as possible 
ill their functione—the oue foruicd for rapidly 
hopping along over the arid pliuus,^the other 
for slowly and securely climbing among the 
boughs of the forests—-yet presenting a deep- 
eeittetl reseuiblance in a chariLcter not found in 
the feet of onY other kiio^vij mamnixil except 
the iiLLiiiediato allies of^tlieBa two. 

"We may call this " eonfonaity to type" 
wiihouL ge1>hi^ much aeatt^r to m expLination 
of the phenomenon. Portuips it m safeat to 
rest ot this stage. • 

Bat is it not jiowerfully aiigjj^tjve—1 will 
not my more, for, of course, by itself it canuol 
1x5 considered as a proof—of true telutionahip, 
of mJier^tauea from a common luacastor ? We 
«aa easily see that iu some mantier the great 
prcponderupice of the one toe in the kaDguroQ^ Fio. 4.—^clatoni 
and the reduction of the others, would be ortiuhiurrl rMt-of 
ndvantageonu im its mode of progreesion, red tie- 
ing the foot to a narrow apring-board aa it 
were; and we can see that this attenuation of the second and 
third toes, after the Orst had cinite disappeared, mT^bt be u 
stage in the direction of their total disappearancOi But while 
this was takiiig place, let m suppose that one branch of the 
family took to climbing trees (I nmst net eoter fully into aU * 
that might Imj auppoaed on this aubjectn aa I am merely 
int^ucing this as an exa{nplo of the mode in which moi^hcN 
logical problems atie illtustrated by tliese general vtewH), and 
the Yariationa in a particular disnectioHj tending towards belter 
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climbing, were praaerii'ed and aocumuliited on the Darwinian 
b jpotbosia, ihe hallua: (^a common part in all mammala, only 
in abeyance wbea not wanted) wan redeveloped in a forni beat 
adapted for ite actual puTpoaes, the other digits gtwdnally 
resuming their nomal condition; tbeae two, however, etill 
preserving strong rtmiaificencea of the ancestral slate.* 

It is certainly aigniJicant that all the Anstrelifta vegetable- 
feeding dimbing opossums have feet constructed on tLis typo, 
one that is similar to that of tbo kangaroos of the Banie 
muntiy, while the American opoasmaa, further removed 
geographi^Uy, and therefore, in all prelMibility, in actual 
relationship, with feet functionally the samCj show no trace 
of this deep-seated strnetural peculiarity—a peculiarity most 
im^rtaiit for the consideration of the philosophical anatomist, 
aa It evidently depends on some more far-reaching causa than 
Qiftte adaptation to purpose. 


In couBidering a little more fully the appUcation of such 
views to the study of morphology, 1 niimt s.iy a /ifr words on 
eUmtJkafion. It was felt at the very outset of the study of 
natural history that Wthout some system of claasificatioii the 
subject was Uttle more than a hojteless diaotic confimion. 
Tim first lUBtinct of a zoologist is to arrange in some rort of 
order the multiiTidiiionB objects witli which he has to deal 
In the iM^nning of science, with little sound knowledge, such 
classifications were often nmra arbitrary arrangements' founded 
Ob some easily accessible peculiarities, and forming nothing 

> Tn X««rGmDU ind ITortfl AiulnlFii thir* mn (wtnillr tucciaR 
mulihitLnfi tlia I^niu JJtndroIttstm, whiiih balrituallr mJdv i^nsa - K 
ia^BinoHij; thrmiRthr bDOghi, u ii the aunner of th« koika tad ni ^n ii'bat 
oa th. l^r hwizanul b™a»h*a Thtir ft.t t 
from tboM of th« eauhinan kuaiiuiKa of tbo uUiiu th. tr ™ 

toofl anr n]UtiT9l;r JtnJrn dev^l^pcd^ w m tlte awtui .'fiT l 

luKtt Lw, filtliaiiEb tliey lukTs nd Iwlltuiflr linit th* " 

tlk»t li cf nsLiti^dj 

li^^aad-4w»Iliag i 

nwdifted in tiio o}.pgMt> diwtic*, iJt tliodJfliW eioont^fon,*^b! T ^ 

to wowRifely proportiBO.. ^ 
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more tliiin it mEiiuie by Tvijieh the dUtiiictioD between ceitam 
ohjecte aitd eertaln other objects could be grasped by the Blind 
of the founder and conunnaicated to others. Claasificatioiis 
based on snch chanioters became so general, and were often so 
caielefialy and ignorantly put together, that they threatened to 
bring the Vfhole sj-stem into disrepute i irhercaa I have little 
hesitation in saying that, in reality, dassificaiitnt is one of the, 
if not the, moat important aims and ends of the study of 
morphology. It lh the best contribution which we can mute 
towards the solution of the great biological problem, for a true 
classification, viewed by the light of the derivative hypothesis, 
ia nothing more or less thiiu an expression of the actual 
amount of affinity between differcal objecte. An order, a 
family, or a genus b no longer a group of animals linked 
together by some arbitrarily selected chametera, but a group 
Supposed to have been descended from a common anceetor, and 
to have become, by wtiiitever preceas, gradually diftbrentiated 
from other gioupfi of animals,^ 

As m V»ch groups, when once established, there can be 
no crossing with other groups (as in hmnan families, to which 
they are sometimes compared}, nil the •osemblunces which are 
found between members of different groups must either bo 
characters inherited from the common ancestor, perhaps lost 
through many generatioua and reappearing at n subsequent 
period b^ the process of " reveraion.” or they must be characters 
having merely ajudoffical resembbinces——r'.e. characters devel¬ 
oped by variation, but which, owing to Bimiliirtty of oonclitjoiie 
□f ex.i&t^qco or other caiiBOBp have become siniilar to each other* 
To discrimjDat4; between the^ two oLasees of chameterBp — - 
namelyp tliOHo that are eHseatiiil and fundametitai^ in ttie 
of one school^ jite tlepetidenfc ba conformity to type, 
or^ fuceordLag to tlio derivative hypotheBia. tfre inhcrHed from 
remote aaoeatorB, and tbo^ th^it are nitxliticationB to suit the 

^ In flXAtniiiioj; into tho T^Udily of lU dcrivAtl^^fr hjpotliwEi, jduqIi hiohe 
from tho atudj of tJjt, geogrmphjcflj difltribtitton of aiiiuiii md itliuita, * 
bdttt m pEYBtfii:!. ADd m fonnur liinM j but^uah itatly vtiW bo quit* in vain uuleru 
marp oln^ta ha.V* fint deUrmiDM] eomeetb' nfllniti-Si of Um in imiiA ind 
pwtB of* [t ia qWIciiTa Uaat lU Ltifcrviicei from gMgrafilika.| or 

polflfan totogioirl resenroh are- bJilcBi, lualtss thi ctiBiiScitioii on vliicti libij are- 

b&Md id it liut Appraxiiiuildj true imture. 
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eonditiooB of exiiitonue to whicti th« tudjual in exposed, or, in 
other words, adaptive chamcters,—^is a constantly recurring 
problem to the systematic morphologist; and the difhcnltica 
that eiioompa!i!t the solution of thia problem are the main 
causes of the little progress hittierto made totvaids a general 
agreemeut as to clossiScation otherwise than in the main 
grotipflu Let me ilinstmte this point by a single and, as it 
happens, by no means difficult example. 

You have before you the skeletons of two unnogl t ; vary 
similar in their general or snpcrftdal characters—emo is the 
common dog, the other the eamivoroue marsupial, the thylacine. 



Fkj, e,—Th« Tliyliein* [Thi/faeinuM cjfmieiphalm), Fomo tValf'^ gede^ieal 

fiome times calleil “ T^JemaIuan wol£” These aniiuale, when wild, 
have very similar habits. You will sec that, in the general 
characters of the skeleton, the structure of the limbs, and the 
arrangement of the teeth, a remarkable simi lari t v pre vaiis. You 
might easily conclude that these animals were related. They 
were, indeed, formerly placed near together by aystcraatiate. 
Now,'if 1 place by the dog another weU-known animal, a 
sheep, you will aw that in many character of its Ijoneg^, jfca 
feet, its teeth, ete, it differs far more from the dog tlmn the 
, latter does from tlio thylacine. Yet zoologists affirm, without 
tho slightest hesitation, that the sheep and the do« ileo far 
more nearly related to each other than either is to the riiyladnc. 
Tliis assertion is founded on a discrimuintiou of the essential 
from the adaptive characters. Tlie dog and the sheep belong 
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to one great bmDch of tbe mammalian cLias, Eiltihoiigh they 
repre^eat different stocks of that ta^nch. The thykcino 
belongs to another primaiy branchy but in that branch it has 
taken the placCj fiuietlopally, of the dog In the other; its 
organs hzivu become adfipted to perform the aatne worfc,^ 

It lias been Fisaerteih in a rocjent very able pamphlet 1>y an 
anonymous writer,On the Oiffioiilties of the Theory of 
Natuml Selection/^ ^ tliat on the theory of " mituml selection * 
It is all hut impoB^ible, auLh are tlie probabilliies against it, 
that iikutieal struct urea shoiild have arisen independently. 
Yet many structures undemably exbt which, to all appeaTancc, 
niuat have bo arii^en.” And the “^remarkable identity of 
E true tore between certain of the teeth of the large pTeda^:^>ry 
maieupiah the thylaeine, or Tasmtmian woli'j, and those of the 
common dog,'’ ia cited as a co^ in point. Xow, though I oin 
fully willing to admit dihicidti<ss in the theory, quite 
inesplifaiblo with our ih^nt knowledge, m many almost as 
the autlior^otedp I cannot see this one in the amie light It 
appenrif to me that the pi^oliiiibilitiefl, instead of being againat 
the independent origin of aiich sLniilar stmctiires (erroneonsly 
called as those just mentioned, are cjcteedingly in 

their favour. 1 cannot in the least seo why a nmrsupia] 
animal shoidd nut be camivoroua and precbiceous as well as a 
placental animal, and if so, why ite teeth should not have 
come to possess ihe general attributes cssontjal to animids of 
Huch habits—namely, birge, ijointed, recurvcfl fangs at each of 
the anterior anglea of the Jaw; the teeth between them much 
reduced, go as not to interfere with the piercing and holding 
action of the canines; the molars more or lesa Bcissor-shaped. 

^ Tim two {irdAl: bfanclita of tlLC luinimAllB referred Kft — (1) thr 

HonixlQlphoiiit, (w plawntflil, ccmrajfcriiiitijj tlifi bulk t>f ttin ■niiflalH of tho 

cliiaa 3 maH tbc Dldclptiouj, or Thu litter, whwh m tht 

animilH eonnnonty knimn &a Ji^rMupUfUa, or pflOcliud rknfutdj, tlioagh VJUyiEi^ 
Mtrennily in tfi« ttiBOluTfl of tin? feet, Uxt\ ctn., bIh in tbeir food and manner 
of hffl| all togetlier, ud dilTcr tkuii tho moiiod'elpljSi in miiDiMonj 

ImporUrt cl»rMErtm of tta ^e|«Loti, brain, heart, iod ra|»oiaIly of tho 
reprodaetivo or^hH and iiroq^am. Tha nwnipiala are, at tlto proMnt 
antiraly oonStied. Eo AuatraltA, ito ncighbonriog uianda, liio Amcrica-ii 
oontinont] thaugli, m fortntr timoa, tbt^y liocl a ittora ifeo^aphEekl 

r4Wiffi-\ 

* Pitblulhcd ori^nally in tho AfowtA, 18 « 0 . 
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These are plainly adaptive charactere; and whatever process 
has prodaced them in ^the one case is just as likely to have 
produced them, in the other—I might almost say, must have 
produced them in the other. So hur, however, arc the teeth of 
the thylncine and the dog from being essentially " identical," 



FlO» —Skull of Tliyl»siii<h 

that Id nmuerous non^adaptlYtt aud nou-functional chataeteis^ 
as the nvuuber of the incisona^ premolars, and niohC?®* the mode 
of suoceBsion, and the imnute atnactare (all TYhich will be 
spoken of at a bter period of the coutm), they widdy differ, the 
dog conforming in all these (lOuitB %Yith the ordinary pkcentat 



Fld>. 4.—Skull of £be|ihErT]'& 


mammals, the thyhmitie with tbs remaining imrcnpiols. Such 
characters, underlying, in large groups of animals, the various 
modifications in relation to use, camot be too diligently sought 
out as the true landmarks to guide our steps through the 
intricacies that beset our path in trucing affinities. 
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AnDther valuable guidiu^ prLdciple in morphologiwil Btudiea 
ia tbifl. It is a rainoik of Gegenlimr'^i in hia valuable ivark 
"On the Structure of the Oarpiis and J'prmr but it muat 
Lave occurred to any one who lum giv^eu much thought to 
these probicius. When wo wish to discover the distinguiBhing 
eharacters between different organisms, it necessary to 
emmine them in their most fully do^^loped condition. If, on 
the other hand, our object is to trace their resemblance, their 
intimate relationships, wo muat study theui in their early 
^bryonic stages. By these nietbods we can do much to 
separate what is secondaty or superadded from what is funda¬ 
mental or essential iu the chanieter of an nuimaL The 
farther liack we can carry out researches, the more prominent 
do the chaiactera, common to ihc whole group to which the 
animal belongs^ become. The more completely mature the 
specimen, tho more do the special charactcra of the fipecies or 
even of the individual prcilonuiiiite. 

It ifl uflt my province in these lectures to indulgo much in 
speculations. Indeed, ae students of morphologj'* we are as 
yet littlo in a position to do bo, I slAll not say much more 
even on tlic gcncml views to which T have lately referred^ for 
1 feel that the acquisition of a sound basis of fact to work 
with is what is, at present, most needed in coinptirath'C 
anatom j;. The difficulties which beset the beginner^ and 
indeed the more advanced student, in this subject me very 
great. As regards the branch to which I piTipo^e more ])ar- 
ticularly to direct yoim attention ^ the anatoiny of tho class 
Mauimaliu, whiph, wo might suppose, was better worked out 
than any other, the inforinaLioii to be found in l^ks is 
scattered, fraguiontary, unequal, and often untrustworthy; 
even good tdemoutary treiitisas are wimting, mtch more 
anything like on cjrhauative work. Moreover, our museum— 
saperior as I believe it to be to any other of the kind — is, as 
yet, far fioni adequate to supply the knowledge frequently 
eought for in it 

In considering the special subject for these lectures, I Imvc 
often thought iJiHt the greatest pennaneut IJcneUt w^ould be 
conferred on our science by coliecting together in a systematic 
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form 0.11 th& tiivaiLiblB inrormatioa upon limited gitiup^ r>r 
the cifiimal Iciogdotn^ BU^^pleiueDtruigp as far posaible, the 
dedciencbn of knowledge by freah observations, and illustroting 
the subject by a con^plcto series of preporationa. At the 
present day it is only by working out a dehnite branch of 
Hmitcd ojctent niDDogniphicaUy, tliiit any solid advances in 
detuiM knowledge can be attained.. Courses of lectiures on 
t il Li principle^ especially if they were puLIialied so os to reach n 
wider circle of students than this ilieatic is apt to contain, 
may do much to lidvimce knowledge; but^ on the other hand, 
they might do less than more eletnenkiry lectures^ gri'riag a 
general outline of a larger ^^lety of topics, to know¬ 

ledge, for it is prolujblo lhat they would be attractive to only 
a liniitecl nnjiiher of auditors or of rendeta. 

I tlunk it therefore advisable, in the first course 1 have the 
honour of addressing to you, to confine my subject to a survey 
of the structure of the aniumls of the lijghcat class of orgajiised 
beings; and I think tliat this will prove of the greater 
important and interest to the audience assel5^bkd here, 
because it may bo presume<l that all have already either 
commenced or compleled the acquisition of a knowledge of 
the stxuctursl anatomy of one, the most elevated member, of 
that class. I propose, therefore, to take human anakmsy as a 
point of departure^ and, presuniing on your acquaintance with 
its details, ahaU refer only to eoine of its general outlines, and 
shall point out the deviations from and resemblance to tlic 
mammalian structure as we know it in man, lu descending 
throughout the series of animals composing the chiss. 

I trust that some further interest may be given thereby 
to the tlaily work of the student of our profmioiL Human 
auatomy ia too often learnetl as u mere collection of hard 
niLmes applied to a cjoiuplicnted network of structures, the 
form, position, and rehtiion of which have to be got up, prob¬ 
ably to bo forgotten soon afterwards. It might, however, be 
1 made a fiir more attmetive and useful subject if taught by the 
light of a wider morphology. But I am afmicl that very little 
of our anatomical teaching, cither^ by books or Icctuiesi, is 
of this class at present If any compirative auatomy is 
introduced, instead of enlightanlug and illtLitrating tho 
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flubject> it often only mkhi anothi;r load to tbe ulri'iuly over¬ 
burdened memory—for iustiineep nftei' the luiuil dry, Jetniled 
iind technical dejscription of the part treated of, a diHiuisition 
la added on what m called its transscendeiitAl “ anatomy, 
extremely iacompreheosiblo to mcH^t mindsi and conaigtiitg 
chiefly in the imposition of a new mt of names to parts of 
which the student Las just Bucceeded in mastering the old 
ones. 

All this ought to be reversed; the essential nntine of the 
part in question, as deduced from comparative anatomy, shouid 
bo first nnnonneed with a glance at its principal niodifications; 
then its Bpechil charactei^ ^ Been in man will be a subject 
of intelligent interest. T know from esperienco that after 
studying and teaching human anatomy for many years on the 
ordinxurj' melhofls, there were nmny priTts the meanitig and 
nature of which 1 never understocKi no til 1 began to dissect 
aiumak; and increase of knowledge in this direction constantly 
throws light on apparently iinnicaning or incomprehensihle 
parts of hUnnin structure. 

One word more by way of introduction. I began with the 
mention of my immediate pmleccssor iit this ebcur* To him I 
moat once again teturm The subject matter of the priisent 
coumi will cmbruce many i>oi]itB tnaitcil ot by him, more or 
ieaa fully, in some of his lectures delivered in this theatre, and 
many on which I hEive had the advautage of his conversation 
and couDSel. His teaching hfis entered so deeply into, and 
mingled no cJoecIy with, obseirationB and reflections that may 
have Buggesucd thcmselveB m tlie cooree of my work in the 
museum, that in uuiny C3ascs it would be difficult to trace the 
sources: of infonruition that I may have to impart^ and I may, 
|>erhup». appear guilty of appropriating whnt fihould belong to 
another. Let me ncknowletlga then, once for all* libw deeply 
I am indebted to Professor Huiiey, not only for tlie informa¬ 
tion convoyed in the pubUc manner of leeturoa and books, but 
tiko for tho generous way in wrLich, on all occasions, hiB time, 
his knowledge, hia thoughts, have been freely given to me. 
Anil I say this the more y illh i^rly^ because I know that I am 
but one of many w^hose labcmra have Iwon lightened, whose 
efforts have been stimulated, whijae difflculties have been 
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i^moothod, by liia encumagemeikt and support^ by his eundid 
and judioiotiB criticism, bj the e^cample of bis oft^n self- 
sacrificiikg devotion to ths advancement of scientific tmtlu 
X also desire, in condnsion, Mr. President, lo take this 
opportimitj of publidy expressing the obligations which I, as 
well aa numbers of othcrs> feel towards yon and your prede¬ 
cessors in that dudr, as well as to the former and present tnembem 
of the Cooneil of the College^ individually and collectively^ for 
the immense aid that you have given to Iho progress of pliilo^ 
Bophieal biology in tills countr)'^^ and I may in the whole 
world, by tlie Enaintcimnce anti augmentation of John Hunter's 
MuecujiL An epoch of ^revolution appears to t;e at hand in 
onr ppjfesaion, which may lead to a material iiltemtiou in the 
respective positions find opijortunitics of the various corporate 
liodies. Whatever changes may take ploce^ the College of 
Sotgeons will always look hack with satisfaction to the fact 
tliat, for the first seventy years of the oentuiy, when th^ 
studies were Icm appreciated than they are iiow\ or will bo 
iiereaftorp it has, with scanty aid from the natkii^ 
cherished the growth of a truly national meLltntion, the benefita 
of which are not cotiliifed to any one class or professioti, but 
im freely open to the whole community. I can say, moreover, 
with perfec^t assurance, speaking both from my own experience 
jind from knowledge of the hiabor)" of the museum, m recorded 
in Its arehivea, that any defioienei^ which exist in t^ie condi¬ 
tion of the csoUectioii, any need^i which it docs not supply, 
jniist be due to other louses tluin want of encouragement to 
the offleera of the Gstabbahment, or wmt of liberality in 
suppljdng the requisite funds, on the part of. the Council of 
the Gbilege. 
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KECENT ADVA2JCES IX XATUHAL SCIENCE IN 
EELATION TO THE CHBISTIAN FAITH > 

1 TIAYE becQ r^ueatetl bj tha Subjects OommittiBe of the 
Congress to phee before you a brief statement of some of the 
advaticss which have recently been made in nattmil science, 
with a riew to open a diecut^ion upon their rehttionSj. real or 
supposed, to religious beUef. The particular odvancea which, 
as I am given to uudorstandp were especially in the tmnds of the 
Commit^’" in propping this question, are those which have 
resulted in the tuoic or less general adoption by scientific men 
of the view of the sequence of events Vhich have taken place 
and are still taiiug place in the uiuversCp to which the term 
" evolution " is now dommotilj applied. 

All that is embmeed by this term, the various realms of 
nature *in which its mamfeatations arc tracedp the various 
shades of meaning attached to it by different persons, would 
constitute far too large and complex a subject to be tinted of 
in the time to which addresses to this meeting are wisely 
reatrictod. I will therefore select for special considemtioa the 
only point in the applicattou of the theory upon which 1 can 
B}>aak with any practical knowledge—one which is, however, 
in the eyes of many of very ^ibal mterc^L It & the one, 
at all events, whieh at the present moment attracts moat 
attention ■ the new idejis upon it being received with en- 
thusiaam by some, and with distrust, if not with abhorrence,* 
by othera 

The doctrine of continuity! or of direct relation of event 
to Bonie preceding event according to a natural and orderly 

■ Pkpw Mil at fti-e Cbiifcii Onigtid^ CRiHuliD; MastiiJg), OctoW 1SS3^ 
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seimcnoe Ia now genemlly recogniMtl in the inorganic worl<l; 
and although the rocKleni expansion of this doctrino os np|iliecl 
to the living inhabitants of the earth appears to many so 
start1mg,and has met with 9o much oppoaitioii, it ia. in ii more 
refitrictcd application, a very old and widespread article of 
scientific as vi'ell aa of popular fiiith. 

Putting aside, as quite imianterial to the present dbeusaion, 
the still controverted question of tho evidences of the production 
of the lowest and most rudimentai^'forms of life from inorganic 
matter, it may be stated na certdi] that there ia no rational and 
educated pensoii, whatever lue religious beliejEs or philosophical 
views, who ia not convinced that every individual animal or 
plant, suiheientty highly organiaetl to deserve such distinctive 
appellation, now existing upon the world, has been produced 
from pre-existing parents by the operation of a series of 
pipcssses of the order to which the term natural ia commonly 
applied These processes ara alsw fundamentally Lhe same 
throughont tho whole rango of living beings, however much 
modified in deUiil to suit tho various mnnifestadSns under 
which those beings arc pressented to ns, ’VVe foci ahsolutely 
certaluj when we see a hqrse, n bird, a butterfly, or an oak-tree, 
that each was derived from pre-existing pircnta, more or less 
resembling itself Though we may Imve no direct 
cvidenGe of the fact in each individual case, the knowledge 
derived &OIU the combined obeervationa of an ovcrwjielming 
number of analogous cases is of such a positive character that 
we should eutirely refuse to credit any one who made tho 
contrary assertion, and should feel eatisfied timt he had been 
deluded by some error of observetiom We cannot, indeed, 

conceive of tho sudden hegirming of any such creatur^ eitiier 
from nothing, from inorganic matter, or even from other 
animals oifplauts totally unlike themselves. 

To perBons whoso opportunities of observation of animal 
and phint life are limited to a comparatively few WiTitlu^ 
•existing under oompamtivdy siniikr circumstancea. and whicii* 
observations moreover only extend over a compsiratively limited 
period of time, it appeara that in eacii kind of animal or plant 
such os those just mentioned, individuals of various succeeding 
gencrationfl present a very dose resemblance to each other. 
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That thej ofteu varjf a Jitlle cannct eacape careM ob^mution, 
hnt tlie <ieviationB froiii the eoianiDD clmraoterB af the kind to bo 
noticed by ijersotifl whose r^nge of viEiou is thus limited uro not 
utiikingp and uaually apfiear not to pa^ beyond Fi;rtaiii Ijoimda 
Hence arose the common idea, natiLral enytigh under such 
drcnmstantes, but which gradual h' deve]u|>ed itsdf, not only 
into a scieutiHc hyiJOthosiSp but even, it wotdd appear, almost 
into an article of religious Mief. that the difTerent kinds or 
'' species,*' as they ara technically called, of aimnals and plants, 
had each its separate origiin its fistxl limits of variation, and 
could not under any citcuiostanccs become modified or changed 
into any other form. 

This idm became deeply rooted in tlie tiiimmi mind, in 
comequeneo of the ven^ long period during which it pi-cvailed, 
the borkaii of obison'ation having remained praelitially 
stationary from the time ninii first began to olffieni'e and record 
the phenomena of nature, untU little more than a eentmy ago, 
when commenced that sudden expansioji of knowledge of the 
facts of ^he unimnJ and vegetable world, wlimh has been 
steadily widening ever since. Now it is important to oljserve 
that it b strictly pti^u with tluijtrowth of knowledge of 
the fiictSp that the theoretica] views of nature haTO clianged, 
and the older hypothesb of species to w^hich I have referred 
iuiB gradually given way to a new and diflfcrent ona 

The expmiion of the special branches of knowledge affect^ 
lug our views upon this subject has taken pkee in many 
difleraut direction^^ of which I cun here only indicate the 
most; striking. 

1 . The discovery of enormous numbera of forms of life, the 
existence of w'hicli waa on tirely unknown a hundred years ago. 
The increase of knowledge in this respect is soiuetliiiig incon¬ 
ceivable to those who have not foilowed its progi^sa. Not 
only hfls the number of well-defined species known multiplied 
prodigiously, but In finite series of gradations l^etAveen ivhai 
were formerly suppo^sed to lie distinct species are Icing con¬ 
stantly brought to lighL The difliciilty of giving any satis¬ 
factory definition of what^ is meant by the term ” species “ 
is increasingly felt day hy day by practical zoologists, as 
evidmiE^ by the introduction of such terms as " sub-species," 
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** permndeDt local varietyj” etc,i into general use, and especial]j 
by ^he wide diETcrex^ of oplnioii as to the number or limits 
of the species indnded in any given group of animals or plants 
among naturalists who have made such group their special 
study. 

2. Yost inereoae in the knowledge of the intimate structure 

of oiganic bodies, both as revealed by ordinary diascctionp and 
by microecopb examination, a method of invesligation only 
brought to perfection in very recent yearn By the knowledge 
thus acq^uired has been demonstrated the unity of plan 
per^'adiagp imder diverse modiUcationSp the different members 
of each natural group of organlams, at one time attributed to 
“ confonnity to type," a so-called explanation which explained 
nothing, but for which a may be found in de¬ 

scent from a common ancestor* Wonderful gradatioDs in the 
perfection to which different stmetureB have attained in the 
progress of thair adaptation to their mapective purposes have 
also been shown, and of still gieater importanese and interest, 
the numerous cases of apparently useless or rudimentary 
organs in both animals and plaota, which were absolutely 
nnaocounted for mider'the older hypotheflie, 

3. Tlie comparatively new study of the geogiapbicail 
distribntiou of Jiving thinga, which has only become |)OBeiblo 
dnee the pro^utiuu of the systematic and scientihe explora¬ 
tions of the earth’s surface, which have distingiimbed the 
present ccutury. The results of this branch of inquiry alone 
have been suffiieieiit to convince many naturalists of the 
unaoundness of the o-ld view of the distinct origin of species^ 
whether treated each in the region of tho globe to which it is 
now confinedp or, as miiuj- stUl imagine, dl in one spot, from 
which they iuwe spread themselves unclianged in form, colour, 
or other esacntial attributes to their present obodes, however 
diverse in climnle auti other environments or conditions of 
existence, 

4. Lastly, though tuest important of aU, must be tuentioned 
the entirely new Bcience of paleontology, opening up worlds 
of or^nic life before unknown, elsoihowiug infinite gradations 
of structure, but inaiiily important as increasing our iiorbcon 
of observation to an extent not previously dreamt of in the 
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directioD of time. Powers of observation formerly limited to 
the brief space of a few generationa# are now extended over 
agoa, which the eoaciuTent Deatiinony of vajioua bnmehes of 
knowledge* of Ji3trononij% ceemogony^ and geologyp show are 
unmeasurable compared with any periods of which we hitherto 
had cognisance. We are enabled to tiacOp and every year* as 
diacoverj- micoceds diac<>vety* with inereasing distinctnes^p 
nomerouia cases of sequences of modification ninning through 
groujis of animals in successve periods of timcp such as the 
graduid progress in tha development, and perfection of the 
antlera of deer, from their entire absence in the carlirat known 
i-epresentatives of the typCp through the simple conical or 
bifurcuted foriUp increasing in complexity as time advanced to 
the magnificent nmny-bnuiched appeqtlages which adorn the 
heada of some species of recent stags; sneh aUo as the 
progressive modifications^ so often described, begiimiug in the 
ahort-necked, hea’i^-limbed, many-toed tapir-like auimal of the 
Eocene period, and ending in the graceful, long-nccked, light- 
limbed, sii?gle-toed horse of our own age, and numerous others 
whiob time will not allow me even to mention. 

It would be impossible here to t^e the history of the 
effect of tliis ononnous iiiflujc of knowledge upon tho doctrine 
of the separate origin and fixed characters of species; to 
narrate the Bcattercd efforts of phUosophical mindsj dis¬ 
contented with the former views, but not yet clearly seeing 
the light; to describe the slow and struggling growth of the 
acw Tiew's, Etmid diflieulties arising from imperfectione of know¬ 
ledge and the opposition of prejudice* or to apportion to each 
of those who by their labours have contributed to the final 
result, his exact shtire in bringing it about^ How much, for 
instance, is due to the work and the wTitings of our illustrious 
countryman, Darwin ? and how much to those vfho have 
precetled or followed him ? All this forms on episoito in the 
history of tlie progress of human knowledge, which has been 
abundantly chronicled elsewhere. 

The result may, however, he briefly stated to be, that the 
opinion now almost, if uot,quite^ universal among skilled and 
thoughtful mituialiatfl of all countries, and whatever their 
beliefs upon other subjects, is that the various forma of life 
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whitrh wc see ai'uand nu, and the existence of whieh we know 
from their fossil reirniiiw, are the product^ not of independent 
cre^dion^, but of deeeenfc with gtadunl nielliiication ffom pne- 
exisLi]i<|T forma. In shorty the law of the natural deBcent of 
individualB, of varieties, races, or breeda (which beiug within 
the liiuite of the previoiia ]]Owers of observalioUp was iilread}" 
naive™ 117 admitted)^ has been extendiisd to the at ill greater 
modiheatiouB conatitntiug wliat we call B|>edeap ntid con¬ 
sequently to the higher groups called genera^ famiUes, and 
orders. The barrier faueied to exist between eo-cnlled varieties 
and BCHMiUed apeciea has broken dowm 

Any one commencing the study of the subject at. the 
present time Avithout prejudice, and carefully investignting the 
evideiiw upon whicli to fonn Ms conclusions^ bearing in mind 
that he must look for his proofs^ not so much in direct 
eiperimenta or ah»oIute demonstmtionsp which from the nature 
of the turn ate impossiblcp but in the convergence of the 
indicatlQiis furnished by the intorpretatioiiB of niultitndinous 
facts of most diverse kirtdSp must find it extromely^diftlcult Uf 
place himself in the position of those who held the older view^ 
so much more reasonkUe^ so much more in accordance with 
all thnt we know of the geuGral phenomena of nature, does 
Lhi& ncAv one seem. In fact the probandi now appears 
entirely to lie With those ivho make the assertion that species 
have been scpanitcly ctcatctl Where* it miiy be asked^ is the 
shadow of a scientific proof that the fir^t in^hVidiial of any 
species has come into being without preexist ing parents? 
Has any competent observer at any time witnessed such an 
oocuTTonce? The apparent advent of a now species in geo¬ 
logical hiatoryi a common event enough, Las <x-rtainly boon 
cited as sncla As well might the presence of a home in n 
field, wit*ti no aign of otlier animals of the same kind ties^r it, 
be quoted 03 CAddenee of the fallacy of the commoii view of 
the descent of iudividnala. Ordinary observation tells us of 
the numeroua tauses which may have Iholated that horse from 
its parents and kindred. Geologists know equally well how 
slight the chimCGfi of more than a stray individual or fragment 
of an indiyidniiX heie and there being fii^t prej^rved and 
after wards diecovered to give any indication of the cxietence 
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of the race, Those who object to the new view complain 
sometimes of the frequency with w^th its advoeatea tnko 
refngej^as they call it, in the " imperfection of the g<eol(igical 
rtoord I think, on the contToiy, tlie difliculty is always to 
allow Buflidently for this imperfection. When wy contrast 
the present knowledge of pabeontotog}’ with what it was fifty 
or even tan yenra ago—when ww see by what mere nccident 
os it were, a railway driven through a new country, a t^imrry 
worked for commercial purposes, a city newly fortified, bo many 
of the moat important discoveries of extinct animals have been 
made—we must bo convinced that all aigiiments drawn from 
the absonca of tho required links are utterly valueless. The 
study of patreontology is as yet in Its merest infancy, the 
wonder is that it baa already furuished so much, not so little, 
oomoborarioti of the doctrine of transmutation of speciesi 
drect proof is, then, equiilly absent from lx>th tlieoriea. 
For the old view it may be said that it has been held for a 
very long time by persons whose knowledge of the facts of 
nature which bear upon it was extremely limited. On the 
other hand, the new view is continuaUj receiving more 
supjatrt as that knowledge increases, and fumiahes a key to a 
vast numt^i of otherwise inexplicable facts in evaiy branch of 
Mtural hUtoty, in geological and geogiupbical distribution, 
in the habits of animals, in tiieir dewlopuient and growth, 
and especially in their structure, T will take one instanco 
from the last named—the anatomy of the whole. How is it 
possible, upon any other supposition than that it is the 
descendant of some land atiimnl, with completely developed 
limbs and teeth, which has become gradually modified to suit 
an aquatic mode of existence, to explain the presence of the 
B^erous rudimentary, and to their present possessors 
absolutely iiseleBs, structures found in its body, timongst 
others, a Mmplete set of teeth, exiating only in embryonic life, 
entirely disappearing even before birth, and rudimentary hind 
legs, with their varioita bones, joints;, and miiscles, of which • 
no trace is externally. It may be asserted that the 

whale was originally created so, os it was assertod, and long 
maintained, that fossil shells and bones were origiimlly 
created as such in the rocks in wliich they are found. It 
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took tuore tlum tvra centuries of continuous und moat aeri- 
monioufi dleciLBdo)] to ^ convince the vrorld, especially the 
theological world, that these were the actual remains of 
aninulH which had once lived in a former period of the earth’s 
histoiy. Their eridencie is now, however, univeraally admitted 
IIS supplying knowledge of the changed conditions of the 
auriace of the earth, and with equal ctonniess do tliese nidi- 
tncntary organs^ hidden in the secret recesses of the wlmle’s 
1)ody, fumis}), to those who inquire, indications that the 
^itua] has passed thn^ugh phases of esisteuce unlike those 
in which we now see iL 

I do not for a moment assert that the now view explains 
eveiything that we students of nature are longing to know, 
or that w'e do not everywhere meet with obscure problems 
iind perpleiidg difliciiltieB. fiicts that we cannot account for, 
and breaks in the chain of evidence. As to the tietails and 
mode of operation of the secondary jaws by which variation 
and modification have been brought about, wo are far from 
being in accord. Happy for us that it ia bo, ci/ our work 
would be at an end. 1 only maintain that the transmutation 
view reniovea more difhcnlties, requires fewer assumptions, 
and presents ed much more coimisteucy with observed facts, 
than that wliich it seeks to supersede, and is, tlictefore, so 
genamlly accepted, that there is no more probability of its 
being aliandoned, and the old doctrine of the Unity of species 
revived, than that we should revert to tlie old astronomical 
theories which pkcoil the earth in the centre of the universe, 
and limited the date of its creation to six ordinaiy days. 

The question ot tho fixity or the trensmututioD of species 
is a purely eaientific one, only to be discussed and d^ded 
on Eciendfic grounds. To tho naturalist, it is clearly one of 
extreme ^rnijormnco, as it gives him for the fimt time a key 
to the interpretation of the phenomena with which ho Iim 
to deah It may seem to many that a question like this is 
entirely beside the busmess of a Chureh Congreaa, ns it is 
one with which only those expert in the ways of‘scientific 
inveatjgatiou, and deeply imbued ^ith knowledge of scientific 
facts, could be called upon to deal. This would certainly 
have been my view, if it had not been that some who, from 
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their eupncities md eduL^jitioti, Bliould have hmx ojilookera id 
such a coDtroYorsy, awaiting the of the contlict whOe 

the ligta are being fought out by the trained knights, have 
rushed into the friiy^ and by their unabilful interposition have 
only confLised the issueap easting ulK>ut dust instead of light 
Iii the hope of eJeariug awny ^zne of this dust the present 
discussion has been decided upon. 

It ia self-evident that a aolid advance of any bnineh of 
knowledge mustp in some way or other* and to a greater or 
less degree, iuDuence many others, even those not diroctlj" 
connected with it, and therefore the rapid simultaneous stridty? 
of so many bmnchc^ of knowledge as may be embraced under 
the term of" BetfiJit Advances in !!fatnral Science," will Ijo 
very likely to have some bearing upon theological beliefk 
Whether in the dire^ion of expanding, iiaproring, purifying, 
elevating, or m the direction of eontroctlngj hardening, and 
destn^ying, depends tniji upon those engaged iu contributing 
to the advance of Bcienoa, but upon those whose special duty 
it is to show tlie liifating of these advimces upon hitherto 
received theological dogmas* The itcieiitific questioui^ them- 
solves may well bo loft to exports. ^If the new doctrinoa are 
not true, there are plenty of been critica among men of science 
ready to sift the sound from the uiLB^jund Error in BdentOie 
BubjeetB has its day, hut it is certaiu not long to survive the 
ordeal, yearly iuereasiiig in severity, to which it ia Hubjected 
by those devoted to ita cultivatioru On the other hand, the 
odvances of truths tliough they nuiy be retarded^ will never 
be stopped by the opposition of tboBe who are Ineompetent 
l.y the nfl^uie of their odocatinn to deal with the evidence on 
wliich it reata. There is no positrioD so tkngerous to leliglon 
fla tliat W'hich blnda it up eeaeiitially with this or that 
scientific doctrine, with which it must atuiftl or Ml 

The history of the reception of the greatest Jiscoverira in 
Aistronomy and Geology^ the paesionato clinging to the 
exploded pseudo-scientilic viewa on those subjects supposed to 
be bound up with religious faith, the fierce denuiiciatioiia of 
the advocates of tbe ihei^ new, bnt now universally accepted 
ideas, are well-wom subjects, and would not be alluded to but 
for the repetition, almost literal repetition in some cases, of 
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tbat reception wliicii biin been accorded to the new views of 
biology. , 

Ought not the history of those discoveries and the contro¬ 
versies to which they gave rUe, to be both a warning and on 
eocourageinent? Those who hoped and those who feared that 
tiiith would be destroyed by them, have been equally mis¬ 
taken \ and Is it not probable that the same result will follow 
the gr^t Inologioal discoveries and controversies of the present 
day ? 

In stating thus hiieily what is the issue of these dis¬ 
coveries, as generally understood and (ieceptc<l by men of 
scientx-, I have done all that I promifiefl, niul must leavo, in 
far junre conipotent hands, tiie part of the subject especially 
appropriate for disenssion at this meeting 1 may, however, 
perha[>a be allowed to put a few plain and simple con^lidemtioIls 
before you, which may have some bearing upon the aubjeot, and 
which have no pTctensious to novelty, though being often lost 
sight of, their repetition may do no Initu). 

I said at the commencement of this paper that iE has long 
been admitted by all educated persons, whatever their religions 
fhitb may be, that that iij&ry universal, but still moRr. wonderful 
process, the commencement and gradual devdopTuent of a ucw 
individual of whatever liviiig form, whether plant, aiiinia], or 
man, takes place according to definite and regularly acting 
laws, without miraculous interposition. Further than this, 1 
believe that every one will adMt that the prmUiction of the 
various rates or breeds of domestic aniraaLt is brought nbout 
by similar means. We do not think it uecessary to call in 
any special intervention of creative power to produce a short- 
homed race of cuttle, or to account for the diiferenoe between 
a hull dog and a greyhound, a Dorking and a Cochin-China 
fowl The gradual luodificationji by which these races were 
]>i*oduced, having taken place under our own eyes ae it were, 
W 0 are satisfied that they are the cousequence of what we call 
* nutiiral laws, modified and directed in these particular cases 
by man's agency. We have even gone farther, having long 
ndinitted, without the slightest fay' of producing a collision 
with religious Mth, that variation has token place among 
animals in a wild state, producing local races of more or Jess 
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fltuble and chnracterp and brought abdat bj the 

mfluence of food, climatep and oth'er siirmiiiidiiig circuiu- 
atanees. 

The evidences of th^ Dirine govcrnnienti of the world, and 
Ilf the Christian faitlip have lieen sufficient for ns, notwitb- 
atfindiiig our knowledge that the indiv^idtial yrm created 
according to Liw, and that the race or variety was also 
created aceoniing to bw* In wluit waj then ceuj thoj be 
affected by the knowledge that the i^rnewduit greater motlifica- 
iionsp which we call epeciea, w^ere al^ created according to 
law ? The difficulties, which to soui^ lulnda seem iiisupembkp 
rernaiii exactly as they were; the pr#ofSp which to others im* 
bo convincing^ are entirely umfTected by thia widening of 
scientihe kiiowledgc^ 

Even to what is to many the supreme dilfictilty of all, the 
origin of nmn, the same eonsidcrations are applicable. Jklieve 
evciy1;hiiig yon wUl abdut man in his highest mtadcctual and 
monil development, about the mtnrep origirt, existence, and 
destiny of the hitman aotd; you have long been able to re¬ 
concile all this with the knowledge of hie indiridiial material 
origin according lo bw', in m wbit different in principle from 
that of the lieasts of Uic fieldp passing through all the pbafiea 
they go throughp and existing long before possessing, except 
patentiallyp ajiy of the special attributes of humanity. At 
wliai exact period and by wliat means the groat tmueforma- 
tion takos place no one can telL If tlic most rfCKliifce of men 
have passed through the stages winch pli}t3io[ogisb recognise 
in humiiu development without prejudii^ to the nohlcst, 
highest, most divine part of their nature, why alimild not 
the race of mankind, m a whole, have had a similar originp 
followed by sLmiLar progrcas and development, equally without 
prejudicse to ita present condition and future destiny 1 Can it 
he of real consequence at the present time, either to oiir faitli 
or our practice, whether the fii^t man liad eneh an extremely 
lowly beginning as the dust of the eartlip in the literal ^onse 
of the words p or whether he was forraed through the inter¬ 
vention of various progregsTve stages of animal life ? 

The reign of order and law in the government of the 
world baa been so far achnitted that all these questions hava 
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ronlly become qiiestioiis of ii little tnore or a tittle fees order 
and law, Seieuce may Veil be kft to work ont the detaila as 
it may. Sdeuee 5 im thrown ewme light, little enough nt preaentp 
but ei^er rncjpe^fiing, and for whieh we shonld aU be thiinkfulp 
upon the proeessea or methoda by which the world in wrhich 
we dwell has been brought into its present condition. The 
wonder and mystery of Creation nciimin ns wonderful and 
mysterious aa before. Of the origin of the whole, scienee 
tellfi 111 nothing, it b still aa impo^hle as erer to conceive 
that auch a world, governed by lawsij the ojicrationa of which 
have led to such mighty reaidts, and are attended by such 
future promise, could hn^'e originated without tlio interventioii 
of some power external to itself If the sitcoession of fliiiall 
miracles, foTTiierl5| euppoeed to regulate the operations of 
natuiep no longer eatisfiea us, have we not substituted for 
them one of immca&nrabTe greatness and gnmdenr 1 
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A PRACTICAL LESSON FROM BIOLOGICAL 
STUDIES ’ 

II 

In the imiue of the British Assocuitioii for tho Advimcenient 
of Scieace, I beg to Umik you, and thoee sodeti^ whidi havo 
jtiiued together m presenting thhs uddress/for the hind tertns 
in ’which it m exprQs«ed and iias been delivered to me. It k 
most gmtiTjing to ns-*-who believe in the i^eneiicial remilte 
upon lianifLU life eonferred by the diOiurfon ef r^dentlfic 
knowledge^ as all members of this great aBSOciation must do— 
to find that our work, and the objects of our inccting are so 
highly appreciated by such a wide circle as Ihnt represented 
hy the signiitoriea to this address. It is, moieover, particn- 
brly Batisfactory to £nd such a recognition—where, perhaps, 
at first sight, we might hardly have expected it—of the 
ndvanbages of pure or abstract science apoil from its practical 
application to the materia] welfare of mankind You have 
recognised what is certainly known to thoso who have 
foUow^ed most closely the historj- of science, but what is not 
80 genorally known or appreciated by otharB. tliat nearly all 
the niarvellouR benefits which have been confeircd on man by 
the application of scientiSc knowledge have been the irsulta 
of the discoveries of philosophers who are pursning knowledge 
solely for its own sake—without any hope of teward, without 
any hope of benefit to themselves or to othei^i aod, Tciy often, 
amid the indifereuce, the neglect, and even the scorn of their 

^ B«p!y tv rm AiJdtvsa to the Pi^auLcat nr th^ Bntljii A^Ddat^n 

hy rcpirtfln of tbo Vuitnu TrnJa SsjciettBfl cotLfftltptiiig tbn N^iweantl^-Dll' 

Tyue, GAtwbcAd, DLitHct Tridm-ConiKiU nt tbfi IVorkiog 
Z^cWBUtle-cn-Tyne, 14lJi 3€puiiibt3' l$6a. 


« 


lEssoj^r umiac/cAL st&^d/es 


% 




contfijiiporari^a The p&rtiyuhir brunch of science which it 
m inj lot to at first eighty Tciy little sj^inlly 

connected with the gencMl wtilfarc of nianp and is looked upon 
bj miiiiy as little more than idle speculation or mere etirioeitjr, 
I well remember—though it La certddlf miiay jeme ugo now 
—one who, more than any one else liripg in this countryt 
has ad\'anced that branch of science-—I’rofe?sor Huxley—in a 
lecture delivered at the Eayal Institution, saying that the 
common idea of a naturalist waa " ti wet^ dirty man poking 
about the eea-ahore ^vith a net m one hand and a bottle in the 
other—an innocent and perhaps harmlesa indi vidua! p but a very 
useless one/' Wellj I npy mj that the description was made 
some thirty years ago^ heforo Trofessot Huxley himself had 
done so much to raise the character of tiatumLists and uaturaJ 
history in this colmtry, yet it still holds good in the opinion 
of many at the present time. You must recolleetj howiever* 
that the researches of naturalists of that class, men who have 
occupied themselycj^ in closely observing the ways and habits, 
and studying l!ie structure of animals of a low type of organisa- 
tiou, have ptoduced already tmm clloue results upon the happi¬ 
ness and wclliii*e of mankind. Through researchea of this kind 
wc ate obtaining knowledge of tlio causes and prevention of 
diaeaae^ tt'hidip when further advanced, for they are only 
Ijeginnitig now, will, I have no doubt. lead to an cnonnotiB 
saving of health and of lifa Moreover> through the researches 
of such naturalists greater results still have been produced 
They have produced efibets upon our mode of thinking on 
many subjects—on our relationa to each other and to the 
uni verse—effects the end of which we hardly see at present. 
And they have taught us one great kssonp one that I aUuded 
to in the address w hich 1 liad the honour of giving here lost 
Wednesday—mmely, that progress in living nature has bcon 
duo in great measure to the principle which Darwdn most 
popularised, if he did not firsL enunciate, which ho. at all events, 
brought into the condition in which we now know it—that of 
the survival of the fittest in the struggle for eiistence. Now, 
it is a law in usturc that there shc>nld be a oertain amount 
of individual dilfei^euces or varkticins in the.different animals 
and pknts mhabiting the earth, and that the progress from 



X 


SUJ^VIVJL OF FITTEST 


nr 


the lovrer to tbe higher fonn^ of aaimtds and pknts hm been 
duje t-o the opportunity of tho®o imiividiials who are a little 
superior in Bome rcapects to their fellowa of asserting that 
suiJeriorityp of continuing to live, and of propagating that 
fluperiority aa an mheritani.x? to their dt^oeudantfi. That bw, 
e^tabUsbed in nature, is, I believOi equally applicable to 
ourselves; and this is the message which pure and absti^ct 
biological research has sent to help us on in some of the 
comiiioneBt problems of human life. The leeson is this—^tlmt 
there is always a certain amount of Tariability^ that there ie 
no eueh thing us equality^—equality in of work, 

equalily in |]Ow erfi of enduraui^, or ^equality in the powers of 
men for doing great thinge in the world; and that progrei® 
depends on giving fiiU liljerly to that inequality, wherever it 
assertj^ itaelf, having full play. Now, uup|K^g this law did 
not exist in the animal kingdom, instead cf the Avorld being 
filled with all the diversity aud beauty which it now possesses, 
every living thing would have been in the condition of slimy 
polyps at the bottom of the sea, and if it did not exist in man¬ 
kind, we should all still 1 >e in the condition of flint-chipping 
aavages- I wHl leave it to you to apply to yourselves, in 
your own social condition sind social life, the application of 
that law* I win not pteaa it any further at present, but 
leave you to think it out afterwank. You will, however, easily 
see that it means that* aa there Is no such thing as equality 
among youtseives, if you are to have progress there muat be no 
attempt whatever to keep dovvn the capacities of the suj>erior 
to the level of the inferior. Any man who gnk a little rise 
above his fellowa hclpfl on the progteaa of the world, and 
brings all the otliera on with him. Novr, having merely 
[iicntioned an iq^plication of nbstmet itfrience from a quarter 
where, pcthexis, you little expect it, I will eonclutle by once 
more thanking you, Mr Ctirliog, and those who have forwarded 
the address in the name of the AssociatiorL I am sure it will 
give the Association great pleasure to hear what you have 
done, and how yon have sympathised w^ith their work, and to 
jj^ure you that the hopcs^and wishes eipr^aed at tho end of 
the address mo, aa far us possible, most fully realised 
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ON PALAEONTOLOGICAL E\^DENCE OF GRADUAL 
MODIFICATION OF ASIUAL POEMS* 

I K£E[3 scarcely thjit^one of the grmte&t| if tiot absolutely 
tho gTBiiteat problem which has ever eacerci^ed the minds of 
luitumlistB ie that/sf the fixity or the muteibUity of si>eciea. 
Are the various specific forms imder vs^hich nuimiil and 
vegetable life exi&t U|k>h earth, now and in all times piiat^ 
fixed within certain narrow limits of vafiation, and did cacli 
originally appear upon Lho earth without geneGe ^nneetion 
with any pnevioufily existing fortnSp having beeu created 
ill fact I or have these difihrent species been produced by 
gradna] modification from pre-existing living forms, under the 
influence of oertain lawa, at present very imperiectly under¬ 
stood, acting throogh vast and indefinite periods of time f 
It is clear that these two views are strongly opposed lo 
each other. Both hove been held and lAiU ore held by men 
who are justly conaldoretl masters in tho branch of knowledge 
CO whiuh thoy retute; nnd tho solution of iho q^iiDStion wiU 
exercias so important an intiuence on the progreae of loologj- 
tliat any rail contribution towards it should be one of the 
moat welcome additions to science that a naturalist of tho 
present di\y can make. 

^ Lseture lit the InftJtiifieKn orCmt BdtalD, !2iEiJi April 
Tli» fvprwnta the m.u of diu knuiwlMlgQ iwenty-firr ycii^ The 

^ ■ci:amul«ti!3B of tncti ilttce tbiU dmtf^ thtqugh the Iftboiin ef thfl able 

pmliroatold^it workiog iti th* tMi fleM* of dtKovery America faaa heeu 
envraiotiib If tho Baaay ■Srere recut the iKhcme df cJ^iOcfttiati ot jk 144 
weatil bff crip^wded TiUi Atia(tiDR:il nenQU^ ba| the moin QqltioH would muiiin 
the teme. ITany fAp4 w&uld lie filial np, tthich if Mid itrcD^lmu the organiiin^ 
twk Lt b [wrliipt mon isenilj followed In the cempAmtii-ely eampb ferm b whlnh 
it u ti€re iireHuted, 
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The queation is, imloeJ, no fiir-reacbiag, so all-pervading, 
that it meetfi us evorj'wbcne in tbe istudy of every gronp of 
fuikonl or wgetablo life, and in nlmoBt every nepect in wbicb 
tbe study can be carried out. 

It beaiii largely upon, and is greatly illustrated by, do* 
script!vo zoology or botany. It adds vastly to the IntcreBt 
of the pursuit of anatomy, by calling out tbe meaning of 
rudimentary structures and so-cjilled typical resemblances 1 it 
iducidittea obemwr questions relating to tbe habits and instincta 
of aniiualsj it brings into promineoico tbe signification of 
various facts of geogniphical distribution, and tbe life it throws 
into the study of paliEontoIogy is too obvious bo n(»d remurk. 

Evidenoca bearing upon, either for or against, the theory 
tif or can be collected from all these sources, 

I need only refer to Mr, Darwin’s wotl*;, which must be 
familiar to you all, in illuetmtion of the great variety and 
number of tbe branches of seienee which can be brought to 
throw light upon Indeed, in a subject like this, where 
direct obeervation can count for little, in conBeqnenee of the 
extreme shortness of the obticning time of any individual 
compared with the enormous period Required for the assumed 
changes, it is only by tbe nccumuhitiDu of a vast number of 
facts fiom various sources, and oii^erving the directiop in 
which they all point, that anything like pi-oof can be obtained. 

Leaving aside, for the present occasion, all other sources 
of evidence in favour of either of these views, T propose this 
evening to enter only upon oue which is in sonic respects, as 
all must admit, the moat important, as it comes nojirer than 
any other to show what actually has Ijeeu the history of our 
existing species in times past; for as the most ualural and 
conclusive wuy of ascertaming the method by whieb a nation 
has amvctl at its present condition of society, custonis, laws, 
etc,, would certainly be to examino into the preserved rwords 
of its liost liiatory, so it must be with the present condition of 
animal and vegetable life. 

We all know that sucU recorda have been preserved, that 
the solid rocks beneath oiy: feet in many places teem with the 
aelusl remains of creatures which lived and died thousands or 
millions of years ago. 




CHADUAL MODiS/CATlOif OF A/^^MAL FORAfS 


140 


XJ 


Whj' should they not yield to us the knowledge wo are aU 
so eager to acquire ? • 

If species are and ever have been immutable, shall wo not 
find the same hard and fust linos surrouiiiling each ns we do 
now ? Shull wc not find long series of similar forins following 
without change on an abrupt commanceiueiit 7 If the other* 
alternative be correct, ought wo not to find Bpetimana of nlJ 
the vnriouH stages through which the wonderful variety we 
meet with now hens been brought about? JJvery gap which 
now so widely Bepamtes group from group ought to be filled 
up, and the vaiious phaeos of modification tdiould follow 
through the sucoosaive eras of geological time. 

Xow, there can. be no hesitation in a^ying that the ovideui.e' 
of pnlHJDntolcigy, in the present state of the scieuce, does not 
revectl the hLst-desidrilied condition of things. Kot withstanding 
tile vast increase of our knowledge in recent years, very many 
large groups of AnlmaLs stand com]>letcty isolated, and the 
more nearly allied forms ore mostly separuU»l from each other 
by tolerably definite intervriLi 

Is, then, the question decisively anawered against evolutiori 
or derivation by pahiMiohdogy ? 

Wa must pause before we can join in the assertion that it 
ia The subject is far more complex than it may seem at 
first. 

Before going further, a proper estimate must be nrrived at 
of the nnttinj and value of our evidence, and in doing this we 
must give full weight to the considerations derived I'roui the 
" imperfectioD of the geological record " so strikingly elucidated 
in Mr. Darwin's chapter on t-ho subject 

To those wlio liave not fully oonaitk'red this question, it is 
dilllcult to conceive how immense is the interval ixjtween our 
cxcesaivel; fragmentary knowledge of extinct aniinala, and 
that perfect palieontologiool record which would imply evidence, 
firat, of every form of life that lias ever existed, and, secondly, 
of the period at which it exkte<I 

If there were time, I might dwell long upon this i>art of 
the subject, but I must leave you do imagine (1) What the 
chances are against the fossilisation of any animal that dies. 
(2) AVliat the ch ances of the stiutnm in which some fossil 
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reutaiiL^ imve Leen embeddiid being itself prcsenred during 
the cou£$tant changes going on on |ho earth^a siir&cej and 
ultiinAtely appearing in a situation aceesaibls to re¬ 

search. ( 3 ) What the further chances agalufit their helng 
so found, even if they aboiild have been preserved in on 
accessible locality. 

r might refer you to the e^ccoedingly minute portion of 
the earth's surface which haft yet been really explored 
paLeeozitologieally ■ to the that nro occurring every diiy 
of new and most unexpected form^ and of whole apedes 
or ordersj knoi,™ only by an isolated Individual as tlie 
Archc€&pieify;c of the Solealiofen oolite^ to eay nothing of 
more recondite apeculatioiiB in the wdrk above mfenred to, on 
the improbability of preservation of intermediate forms, owing 
to variation having usnally been most rifeiduiing periods of 
elevation, when fossilisation ia less likely to occur. 

All these show in sjich a striking manner the extremely 
small value of negative evidence in pakeontology, tlmt I am 
quito justified in asking yon to leave it altogether out of 
consideratioD in thinking of, or reasoniag on, what ia to 
follow. 

* 

Such being the material with which wo have to deal, it 
will be seen that w^e must go to work upon it in a most 
careful and ciretimapect manner. We cannot ruah at con¬ 
clusions, but must be content cautiously, and often with tnueb 
labour ami anxiety, to piece bogetlier our facts, scrupulouriy 
observing the luinub^st hints, and foUowing out the dir^tion 
iudioated by often very obscure signs, before we can recon¬ 
struct even an outline of the fabric from which we hope to gain 
iin idea of the history of the beings of wbicb we treat. 

I have elected for illustration of the subject this evening 
the division or order of Mammals called by nhtumliets 
Qt hoofed animals, chiefly because it is the one 
of which the piheontological history—at least in the tertiary 
period (for beyond that we canuot trace it)—ia better known 
than any other, and as that of which the eJaasification*—that 
is, the relations of its varyms sub-groups to each other^-—is 
on the whole better understood than ia moat other zoological 
divisions. 
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The ordihT the ijimiliai uf our domiisitifi 

ardmulii, and with the ^narul appeal mnee of the re^t we 
most of ufl well uoqmlnted^ thamk^ to the Zoological Gardenia. 
They nre the rarious forms of horaea^ and 2 ehras, the 

rhinoc^ifosea and the tapiira, the pigs, hippopotauius^ camels^ 
deer, ftntelo|W3, sheep, oxen, and gojits. 

Tliey are efisentially lierbivonoufl (though some foAv may be 
more or leas omnivorous), ami their teeth are inodiheil 
acconlingly. Their Hiuhs are adapted for carrying the body 
in ordinary temeatrial progresamn, and are of very lit tle use for 
any other purpose^ such as climbing, seizing prey^ or cai'rying 
food to the Luoutk They never have claviclej^ or coLEur-boneef, 
and their to^ never exceed four in niimlier (the digit which 
coiresjKmds to the first of the complete ]icntJidaefcyle foot being 
ahvays wanting)^ kud have the ends encased in hoofs instead 
of nails or clawa The species at present existing are verj^ 
numernas, and mdely dilTuHed over the earth's snrTace, being 
wanting only in the Austmliiin proviocfc These UngulnUi: 
jininialB arc divided into two natural groups, each having very 
many characters in common, the estabimhment of which, though 
oontrary to the views of the graiit naturalkts of the beginning 
of this eentiiry, has been a great gain to zoological sdenct?, 
espeoially as this division pervades all tho known extinct its 
well as iBcent forms; and although eouau fomifl of either group 
may present eome partial approximation to the other, no 
directly intermediate species are known. It is important, 
therefore^ to apprehend thoroughly tho distinction between 
these groups, which have received from Profeagor Owen the 
names of F^rissotlact^U, or odd-toed, and Artiini^iyle^ or even- 
toed, from one of their moat striking external oharacberistiee. 
Tho lii^t have the toes of both feet arainged ayminotrically 
to II lin# drawn through the middb of what would bo the 
third toe of the typical pentodactyle foot, w-hich toe is always 
the laigest, and in some cases the only one fully devslopecL 
In the second, the toes are arranged s}'mmetrtcally to a line 
drawn betwefcn the third and fourth toes, so that these two 
toes are equally developed^ and m^y he alone present, or may 
be supplemented by an outer pair (the second and fifth}^ often 
in a more or leas rudimentary condition. Besides these dis- 
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tiDctionJd itt tho limits, lheT€! arc ro many others correlated with 
thcEu in the iiutEiljer of llie Tcrtebra;, etroctune of the cranial 
LoiiCftp of the tcoiliT of the digiestm organa, etc., that there can 
be no tine$tion about their forming natural diTisiDna^ ven' 
iiJi]>ortm}t Ut ijoilfcontologiftts, m it often happena that the 
jMTsitiou of m C3ftitiet and little-knoVTo form can be dctemuDcd 
from fl VEty E^mali fragment of hqbe* 

Each of these groups is ftirther divided into genera, the 
names of which in what appeaia, in the present a tale of 
knowledge, to be their natural position and relritian to each 
other are indicated on the diagruiiL From thia it will bo 
aeea that the existing Peris&odaotylefl (excluding Hymx, the 
jwflition of which is doubtful, though I am inclined to eonoidcr 
it oa on abemmfc member of this group) consist of three 
groups, the tapinSi tlie rhimDceroaea^ imd t the horsee, each 
repreaeiited by but few bpeciea, and (except in the cose of 
the horaCj through ihe^ agency of man) of rather restricted 
geographical diat-ributiou. 

These groups at pregent ore ee|iarat^ by very decided 
intonais^ so much ao^ that one of them, containing the horeea, 
has been considered by many uaturalista as fotmiiig fui orcltir 
apart, the ^lidrin^uta^ 

The existing nArtiodactyka miige thcmBoIvea around two 
principal types, the tubercular-toothed, or bunodout, aud the 
creacontie-toothed, or acknodont. To the former belong the 
pigs in aU their moditientionsp including the bahiruasa and 
wart-hogSp and the hippopotamus and peccary. To the latter 
the ruiniiiante, vast numbers of species of animals included 
under the general designation of sheep, oxen, goats, antelopes, 
deer, musks, giraffes, and the two allied though abenunt 
fomia^ the camel g, aud the Tm^iLlidct or chovrohiios, an 
iatercating little gixiup long confounded with the musk deer. 

The two extremes of this diYiaion, represented by the pigs 
and the hollow-horned ruminants, seem to have Tciy little in 
common at fir^t sights and if we w'ere acquainted with the 
organisation only of the existing specieUp we might be justified 
in treating them as beloijjging to very distinct groups. But 
even among existing forma there are some examples, which may 
almost be called inteitialary types, bo widely do they depart 
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from the group to which they most nejuly rehtive in the 
direction of the other. ^ 

Theeo ore among the buDodonts, the little South Amenoon 
peccaries (ihVyfy/tfa), and among the aekaodontai in a far 
greater degree, the chevrotaiaa (Traff^iUns). The hitter in 
many reniarkubla ohaiacters deviate strongly from iho 
rami nan and approach tho»pigo, or rather, aa will be dm wo 
presently^ to the generalised type of the entire group. 

Such being the preiient condiUoti of the order, what docs 
palffiontology rcyeal of its post hifitorj f 

In the fii^t place, it is most necessary to hear m mind the 
prorisioiml character of aU olaasificationE of extinct animala, 
because of our Imporfcoi knowlcd^ of their structiLra; but 
endeavouring to make the beat use of what little wa possess, 
I haye added in tl^e scheniQ opposite all the best-known c^Etinct 
forms Bomewhere near the poeition, in relatiod to the existing 
forms and each other, in which their afhnitles wtnJd plactj 
them^ and have shown by the different sliading their rektion 
oa reg^irdfi time. 

The tertiary period, with which w'o are now alone 
coDccmodji has here been divided for convenience into six 
epochs. Of course, it w'ere poseihle to have gone into minute 
details and miido many more divisions, but it would have 
made the diagram less clear, and it is besti perhaps, not to 
attempt to refine too much in this somewhat tentative 
exposition of a biological history, especially as there is etilL 
much uncertainty ns to the exact relative age of many of our 
rossiliferous strata. 

The epochs chosen are the recent (including the pleistoceneX 
the pliocene, late and early miooene, and kio and early ecM^eno, 
each represented by a different shadings It is not meant that 
if a getin^ or group i& here asagned to one of thesic epochs, 
tlmt some of its members may not bavo extended in some 
degree teyoud its limits {aa it iniigt be always lemembeied 
tliat the botmtbtriofl of these epochs are quite artificial), either 
before or after* but that the period assigned to it was that in 
whidi it most chiefly flourished. ^ ‘WTien two shadings are 
represented, one within another* it dgniiies that the group 
existed in both, and of comae in all intervening periods. 
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To be^ii With the FeriBgodactylca, The earliest known 
forma const ituto n family called of 

the genei'ft Lophiiidonf OQrifph^}don, imd Hytmoth^T'iujn* Of 
these animills little is known except the teeth, which, however^ 
indicate rather a primitive or root formp from which, by 
modification, all the other teeth of Feriaiodactjles can be 
dorived The elevdtiona and depressions of the niohiJ teeth of 
Litpkii}d 4 }ii^ for instance^ are arranged on a jiattcrn which is 
tlm best key to that of all others of the sub-order; and it is 
hy going Ivickp aa it were, to it that we can understimd and 
ci^mpan? all the other varionaly modified, and otten more com^ 
plicated, forma Moreover, these Lophiodonta possess a denUil 
clmi^cter which distiogidshcs them *tmn ail other Feritsfi- 
daetpUs, and brings them intp a more genendised ungulate type, 
for which reason 1 place them nearest to*the earlier forms 
of aitio^Uctylcs—that is, that all the premolars are sinaUer 
and of u simpler form than the true molars. A^Tiethcr they 
’^Kiasessed any nnxlificatioii of the limbs or other structures w'hich 
licar them out in this position, we unfortunately cannot say. 

At a somcwhiit latar cpocll in tlie eartli’e history appeared 
on the scene the Fcdmdkenidw, an important gi^oup, containing 
animals the osseous structure and Ilentitiori of which are 
coniplekly known, chiefly through the famous researches of 
Cuvier into the fossils found in the gjx^uiu quarries at 
Montmartre, Tlicse were animals soinething like existing 
tapira, with three toes on each foot, eompleta and distinct 
radius aiid >i 1 oa and tihLa and fibula, complete typical number 
of teeth, i.e. f |^ p ^ molar teeth 

modified in pattern from that of the Lophiodonte Tliey 
floiirIsLied in the later eocene, after which period they are no 
longer met with. They have l^eon divided into aevcral genera, 
but Gaudry has shown that thcs» are united by tuiMisitional 
forms, and present a gradual scriesi of TnodificationB, corre¬ 
sponding with successive geological epochs. Another oflfect, 
frem the ancient Lophiodont stock (Asnth which it appears 
to be coaneebed through the American eocene 
constitutes the family Tap^rid^, first knowm lu the tniocenc 
und continued with scarcely any modification In our own djty, 
and therefore n most interesting form to contemplate in its 
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Jiving Btate, as it brings back, in tJie most striking way, tht* 
goncrnl facies of the fauwt of those ancient iimeiiu In one 
respect the tapir is remaikalile among Periseodaclylijs, ns it has 
on its fore-feet as many as four toes, thus retaining a primitive 
or geiteralised charactor. The other two existing forms, the 
rhinoceros and the liome, appear to be more direct modiheotions 
of the Pala'otiierium type, thongii in different directions. The 
existing rhinoceros closely resenablea ills Paiteotherium in the 
general structure of its skeleton, limbs, tiiunl»er of toes, etc,, 
and in the general pattern of the molar Eceth: it dilfcr?i, 
however, iu the greatly reduced number of front teeth, incisors 
and canines, which in the African two-horned sjtecics are often 
absolutely wanting; and also in tlie passcKsion of those 
eingular epidennal appendnges to the ilice. the well-known 
horns, eilhoi one or two in number. Jfow palreontolt^y 
points out with tolerable precision the intennodinte stej^s by 
which these modifications have been brought nliout, A small 
ancient rhinoceros has been found *iii the early mlocenja of 
North America, to wJiich Leidy has given tlia name of 
ITyrncvdon, which had no liom, and had the complete number 
of inciaor and canine teeth, and wua in many w*uys, at least as 
far as the skuU and tedth nro concerned, intenn^ate between 
Palceolfuriitm and liMudecr^t proper. Tlic earlier known 
European rhinoceroses have had the name AefrtiihtriKm given 
to tkein, the small sjjse of the aasaj bones being apparently 
tjuite unfitted to support such a weapon as a horn. The 
tesemhlaiice of their skull to Ptiitc&tAeriuTfi has been pointed 
out by H- V. lleyer. 

The more receot fossil rhinoceroses pn^sent wttriderfuUy 
iiiteniiediate forrufl between some of the existing spetiea, as 
li. pachyffnalhua of Pikermi, oa fiEtudry has shown, ut aliout 
crimlly gelatcd to the two Species of moileni African rhinoce¬ 
ros, and might have been (upon ilie derivative hj-pothesis) 
the ancestor of both. la the same way the ITimEilEiyaii J?. 
!iiralensis appears to be related to the modem Jl indiem and 
sojufmous, and the R Kkkirmathfri to the Asiatic two-horned 
Bpeeios, One special line of varintitm indicated chielly by the 
osaification of tho nasal septum culminated in the li, tktio- 
fMnvd, which beoamo extinct only in the most recent geological 
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epoch. The liistcry of llm sum 11 group aloua in its be^iringst 
upoa evolution might occupy many let^urea; I must content 
luyself now only with one observe fcioDp bumowcd from Mr, 
Boyd Dawkins, that in iJl modem rliinoceroscs the mokr 
teeth have deeper crowns than in those which existed prior 
to a cetbain epochs m that the height of these teeth done will 
son-’e to distingaiRli a pleistocene from a pliocene form^ in 
other roispccts cloe^dj allied. The value of this oliservation 
will be iUuetratetl in the sev^uel. 

Tho next line of modification from Pal(^othtrium, ia that 
which ciilmiimtes in the mo^t specialiBed of mamnuds, tlie 
mwiem bom?, an animal wa arc ao accustomed to look at 
that we scarcely over notice the lTlof^t leninrkably adaptive 
character of Sts etrueture Jpr its special mode of life. If 
wo were not acquainted with the horse (and here of course I 
include its immediate aUie^, the asses and s^ebrn^) we could 
scarcely coiiceivc of an ^animal whose only support was the 
tip of a single toe on each extremity^ to say nothing of tbs 
Hingtilar conformation of its teeth and other organs. So 
striking hiive these characters appeared to many zxKjlogists 
that the anitnals possesfung them have been reckoned as an 
order apart csiilod St^lkdiin^itiu ; but pAftontolog^" has rev^ealcd 
that in the structure of ita sknl], its teeth, its limbs, the hotsse 
is nothing more than n modified ; and though 

still with gups in ciirtain plnces, many of the intermediate 
stages of theBO modifications aro already known to uSp being 
the PidQ^dothmmn^ ATtc/tiihmttmf Afsr^tliippus^ and JfipparioiL 
On this very interesting point, which looks more like a real 
genealogical history than any other known, liowever^ I neetl 
not dwell, fts it vni^ so fully treated of in a lectuna delivered 
in tlihj theatre throe years ago by lYofeasor Huxley—a leettiro 
on titled the PetUgroo of the ITorsc/' • 

Lastly, there is Afacmktthema, a curiously modified Periaso- 
dactyls foimcl in pleiatocone timea in South America, appar¬ 
ently another derivative of the palaiH'jtlierium typCp presenting 
resembljinces (though perhaps only analogical) to some of the 
artiodiictyles, especially the^cainek 

Dhoctly intennodiate forme between M&craiichenia and 
the other animals of its group are not yet know^n; but 
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considering Iiow little evideuee wc hiiTe of the JtnhTnil life of 
Lbfi Jiiiddla or older tertiories of South America, tliis is not to 
he wotidered at. 

On tJie whole it will be acen that, Ukiug actual imatomicol 
ohEiracters alone, poImotitologicaL research, even bo for as it 
boa yet been carried, bridges over most of the gaps existing 
tetwficn the modem forms of Parisaodactylea, entirely uLolMi- 
iiig, for iaataave, the order SoHpedia, os it is imimsaible to draw 
a satisfactory Uno where the onintal censes to be equine and 
beconiea a palamtheroid; some drawing it between ATinhi- 
therivm and J^tirotherivm, some between Ajithitherium and 
/fipparioa^ Moreover, and this is most im|K]Ttant, tlie lines 
from the modern more specialised forms converge towards tbe 
ancient tnonf genenaised forms bo that if we could get a 
aide-view of whalj is shown in the diagram, the earliest forms 
at tbe bottom and the httest at the top. we should have lines 
(broken, it is true, liere aud there) diverging friiiu a common, 
or near a comuioa centre, towards a circnnifcreuce above—a 
view, in fiiet, of the couventioual genealogical Irets. 

We turn now to the Ariifidmtpla, represented at present 
by the scattered groups before g^ken of, clustering round two 
type-fonns so widely sundered in their structure aud habits 
as the pig and the ox; but the former history of this division 
yiol^ a totally dilTereat state of things. Of early eocene 
Artiodaetylcs wo know very little at piescnt; but in the 
later divisions of the snmo epoch forms appeared, such as 
ATt^olherium, Pkhabunt, Ckaeropol^mvs, nmJ Ififopittamiii, 
which Wore certainly neither pigs nor mini non ta, but which 
partook remarkably of the ehunictors of Ijoth. They had 
the complete aiuuber of teeth, t.e, incisors and canines^ like 
modern pigs, hut molars with indications of the ctes^tie 
pattern sp chaiacteriAtio of ruminantsi They had two or four 
toes; but the metacarpals and metalamlB were not united to 
form a cannon bone as in rumimmtfl. and they wanted the 
homy appendages to the head, so usually met with in the 
modem representatives of that group From some of these 
central forms, or mora probably^ feom a still earlier allied 
group indicated by the genus Aeotkirulitm, or by some other 
still nndescribed remains from Mauremont, transitions can be 
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trucdd with few breaks, through the successively modified 
miooene geiiem CharothiTium and Pallkschartit to the genus 
SuA, Or true pig, in which the dentition nudetgucs some 
reniatkahle specialisations, as tho iiptuming of the upper 
canines, and great development and extremely tuberculutod 
character of the posterior mokra, which am both singularly 
exaggerated in acme modem oflhets of the pig family, the first 
in tlie habintssa, and the second tn the wart-hog (JViaese/nrj'Ms). 
More distantly related to the true piga am the hippopotamufl 
on the oue hand, and the peccary on the oilier. In relation 
to the first, not found anteriorly to the latest iniocenc, it is 
significant that tho earliest known .forum had the more 
^nmnliscrl nunilier of iij^r icctli [six) instead of four as 
in the tuodcni hippopoUmuif, aiirl hence has been made into'n 
gemis by itself, called //txapfolodon. 

The researches of I^idy into the ancient (mioceno and 
early pliocene) fauna of Kebraska have furnished evidence of 
a remarkable group of auunals now entirely extinct, the 
Ortodoiiiidtc, the ehanictors of which ore perfectly inter* 
radiate Iwtweeu those of the pigs and the rummantoi 
auiruals with pig-like feet and complete number of incisora, 
canines, and molars, but with the latter important set of 
teeth, formed precisely on the same tj-pe as those of the 
deer. Within this particular group Leidy has noted a 
curious series of slight modifications ooiuciding with the 
auoo^ivc age of the strata, in which the remains were found. 
AsfrifKkofrust. the most ancient, approaches nearer to 
potdBiu#, has orbits open behind and very shallow-crowned 
teeth. Then follows Onadon proper, and lastly Meryckym. 
more Like the modem niininants. 

To return to the Emopeatt forms, in the genus Gelocua, 
where the union of the two priucipal bones of the metapudiura 
first occu^ Kovvalcvsky has noticed the grudtial way in- 
which ^this change seems to have been brought about in 
successive epochs of eocene and early mioceue strata, at first 
tree in the young, and only coalescing in old anlmaU, afterwards 
coalescing at a much earlii^ ag& The gradual perfecting of 
the foot by the development of the ridge round the lower 
articular end of the metapodium in later forms, the ridge 
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l>emg qmtfi wanting m airlj forms of tLo mm^ gt^^pt 
IjecQ notiesed by the same nuthor in many difibrent aeries of 
yngulatea 

During the miocene period the peculiar dental eharacter- 
iatica of the modem rimiiniinta, especially the loss of the upper 
incisors, wem developed, all selenodont ariiodactyles lienccforth 
jjiowing it. Of this early race of imperfect riiiiiiniuitf?, 
atill retainijig ioany gonenriised characteiBj eepcx^iallj in the 
skiiUp the cervical vertebnc, fibula, etoniach, etc,, the chevrotauia 
(rmyw/irfir) ate the survivors, especially the West Alriciiii 
Hyomosekus, which has existed almost nnehanged since the 
late miocene of Sausatia and SbeinhcinL Then for the first 
Ernie the appendjigea called aatlera were introtlucod^ but only 
in a comparatively rudimentary ^udition^ with long pedicles 
and few branches, as in the mcxlerii lluntjjilcs. It was 
not till pliocene and especially pleistocene epochs that the 
wonderful and luxuriant variety of corvine antki^ reached 
their full developtnenL As offbets of the deer group, the 
girnffe, the gigantic Siw-alik and the HeUMo- 

thtritim of Greece may he mentionciU the two latter ha™g 
beoomo extinct, jtppareutly without deecpiidaDta. 

Lfiter atill, the yet more specialised forms of hollow-liorned 
riiminajita appear—forniB which now dominate the earth r 
being of all Uiignlatea the most widely dJfiiised and most 
namerous in species, in individual, and in outward variety, 
though in csseutkl structure aU alike. One of thdr priiiciiwd 
charaeteristies is the xnochficatiou of their molar teeth in the 
same wy as in the modem horses, lo which m some respects 
they ^ni to form a parallel group. Tlie difference betw^een 
the niohir tooth of a lioUow-homed miuinant and that of u 
deer couBista in the grt^t lengthening of the orovin without 
any change in the pattern of the cnituid foJd^, and in the 
additiou of cement to support Lb esc folds. This altemtiou 
did not take place Buddenly, and the crowns of teeth of the 
artiodaetylea before the time of doer wrorc still shorter than in 
those animals. 

Among the doer theiuselvea, tU Larlot observ*d, the most 
ancient have very ahort-crowtied uiokrs, and the depressions 
on the surface are so Hhallgw tliat the bottom is always 
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viflible, while in the Cervidsie of the more i-ecent tertkty 
penode^ iind capeoially th^ pleiatoc^e and living speciea, 
theee aamQ cavitii^ aro $0 d^p tkat^ whatever bo the of 
dentition.^ the I>ottoai eaniioi be seeiL This (he ^ys) h a 
perfectly reliable rah for diatlnguishing the ancient from the 
moro modem fomts of deer, and can bo applied to other 
animals as well the Cervid®. From it ho anrrnises thot 
the duration of the life of modem h greater than iihut of 
ancient deer. The same careful ohaerver alao remarks that in 
many imtunil gte ups a grad mil progtess is observed in the 
volume of the brain and cotoplaxity of its surface, as deduced 
from casts of tbo interior of the skiiU, fioin which fact he 
concludes that a gradual giewtb of vital energy and intelli¬ 
gence has occuned as th<! effect of the tendency towards 
improvement, of which the cause is ulwafs acting, and 
limits iiideBnke. 

Thus the history of the Even-toed Uugulatea tells tho 
same story m that of the Ferissodaetylcs. Thu modern forma 
are placed along Hues which converge to ward* a common 
centre. Moreover* the tinea of both groups, to a ccrtiun estent, 
approxLniat^; but within the limits‘of our kiiDwledgc they 
do not meet. Both artiodEkctyles and perissodaetylcs existed 
low dowii in the eocene, just ns Carnivores, Insectivores, bats, 
rodents, and other great groups then existed with boundary 
lines sa distinctly marked os now\ 

Was the order, according to which the introduction of 
new foriiiB seems to have taken place since that epoch* then 
entirely changed? or did it continue far back ae the jjeriod 
when these lines would liave been gradually fused into a 
common centre ? 

Here wo arc lumlcd in the rt^gion t>f pure spotulation; but 
holder traveller^ than T have endeavoured to peifetrate its 
mynterias, as may be scon hy a perusal of Prcfc^r Huxley^a 
presidential address to the Geologityil Society for 1870. 

I have so far confined myself witliin the region of the 
known,, and shown that at lesist in one group of aniiualu the 
facts which wo have as Jet aCfiuired point to the former 
existence of intermediate forms* so numerous that they go far 
to discredit the view of the sudden introduction of new species. 
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They alao show tas^y cnaca of gradual modification of 
piirtknlar organa, probably always to the benefit of the race, 
and also a general pcogresa fimm lower to higher or more 
spedalised types: though, as in all other cases of progress 
(hiiman civil^tion* for instance)* attended with many «k- 
ceptiooB^ some local and temporaryi some only apparent 

Whetlier the infetencea which seem to tiio to follow from 
these facts are true or not may still be an open question; for 
the Hake of tho stimulus that an open question of this sort 
lends to scientific research I am very glad that Lt is so \ but 
if true, if we are led by them to the coiiduaiori that the 
world we liva in is a world of gradual growth and prpgresa, 
and orderly evolution, wliat grander view of the Creation aud 
the history of that world can we have opened to us f 
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A CEXTUltY'S rROGBESS tS ZOOLOGICAL 
KNOWLEDGE* 

On the 10th of Janmry 1778 died the great Swediab 
naturalist, Charles Linn<i, Uiore eomuionlj known as Liiinu]^itB, 
a name which will ever l>a mentioned witiu respect and regard 
in an assembly devoted to the cultivation of the acieneea of 
Zoology and Botany, whatever may be the fntnre progress 
of those ocieneea, the uunierous writings of Unnotufi, oiid 
especially the publication of the Sysl^ma Ifkturm, can never 
ceaaa to be looked upon as marking su em in thdr develop- 
laenL That work contained a systematic exposition of all 
that was known on these subjects expressed in language the 
mobit terse and precise. The accunauhited knowledge of bU the 
w'orkera at Zoologyp Botany^ and Mineralogy since the world 
began^ was here collected together by patient mdustry, and 
welded into a complete Jiiid Imrincsnions whole by |ienetmting 
geniua 

Exactly a century has passed since liunieus died. What 
of the progress of the subjects to which he devoted his long 
and lalwricius life 7 This one century is a brief space 
coiupareil with the ages which have pissed since man began 
to dwell upon the emthp surroundeti by living objectSp which 
have* more and more aa time rolled on, awakened his curiosity, 
stimulated his faculties to observe, and impelled him to record 
the knowledge so gained for the benefit of those to come. 
How does it stand in comparison with those which preceded 
it, in the contributions it^as thus acquired and recorded? 

^ Praaidontul bLihta m tjba Piipartininit Zoology &pd Botmy. Britiifa 
AiMcifttivD^ Dublin Mntimg, I5th ISTSk 
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It may be not without interest in commencing our work ut 
ihb meeting to cast oiir\^jcB bttck and take stocky as it werc^ 
of the knowledge of a hundred years ago^ and of that of the 
present time* and fioe wbit advances have been made; to locfk 
at the living world as it was known to LiniiEetia and as it is 
known to outsdvesu The Systems Nature, the last edition of 
whichp revised by the author, was published in 1766, will be 
a convenient for the conipariBon' but as the subject is 

one which, even in a uiost su]>erlickl outllnop might reach such 
lengths as would well tite out the moat patient of audiences, 
and absorb time which will be more profitably occupied by 
the valuable enntributiona wMch are forthcoming from other 
mambera of tlie Aasociation, I will merely take a small aection 
of the work, about 100 pag?^^^ oiA of the firat of the four 
volumas* those devoted to the first does JfA^rwAJJA. The 
comparison of this part is (lerhaps the easiest, as the contrast 
is the least stiikiugp and the progress*has been compiratively 
the slowest- The knowledge of largCp accessible, and attractive- 
looking animals hud natumlly preceded that of minute and 
obscure orgauLsmSp and hencOp while in many other depart¬ 
ments the advaiii;;^ has jiltogcther revulutiouised the know¬ 
ledge of linmeim, in the Vertehrated Ciaascfl, espcciallj the 
one of w'hich 1 shall now spe^ikp it boa only cvlcndfd imd 
reformed it. 

In taking the ^y^iana iVainri^ of Uauss-us^ the eoinparison 
ifi certainly carried bock Bomewhat Ijeyond the hundred ycal's 
w'hich have elapsed since hia deuth, ?md the brill kiit contribu¬ 
tions to the knowledge of the Maninudia of Buffbn and 
Daubenton, just theu begimiiug to W known, and the 
systematic compilation of Erxlebetj (published in 1777), ate 
ignored f hut for the present purpose, eapecisllj considering 
the limited? time at my dispcealp it will l)e l>eBt not to go beyond 
the actual text of the work in question. 

Before considering systematically the diflenent groups into 
whkli Litiufeus divider the class, J must I'emark in ijassing 
upon what is the greatest, and indeed most marvellons 
diflbrence between the knowledge oft Zoology of our time and 
that of Linmeua. Now we know that the anijuahi at present 
existing niwn the earth are merely the survivors of an 
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iiiimeafiity of others, differont in fomi, chajoctera, and mode 
of lifep which have peopled the earfh through vast ages of 
tiiuo, and to which nnmericiiUy our eiiating forms are hut 
infiiutcfliiujilly etiialh and Unit the knowledge we already 
possess of great numbers fully juatifies the 03Epectatioa of au 
enomouH further advance in this direction. In the time of 
Linnieua the eshatence in any jjast time of a species having 
no longer living representatives on the earthy though perhaps 
tlic specubtioii of a few philoaophical minds, had not been 
iftceived among the certaintioa of sdence, and at all events 
found no place in tl^e great work we are now considering* 

In the twelfth edition of the Si^stcma MiturGC we find the 
class MAilMALiA divided into seven otdera: I 
1(. Bnaa, III. Fertc, lY. V, P€^&ra, VI Mtllua:, 

VII. CeU. These orders contain forty genera without any 
intennediate subdi visional The gcnenr are again divided into 
species, of which the total number h 220. 

The first ordeiv Primates, contains four genera: 

Simla, L^mur, Jtnd Vesjitriilw. 

Tlie vexed question of man^s phice in the zoological system 
was Uma settled by Liimieus. Ke belongs to the clasB 
^Vammnluti and the order Frimaks, the same order which 
includes all known inonkeys, letnnra, and huts: he differs only 
gcncric 4 Uly from these aninials. But then we must remember 
that the liunfcan geneni were not our genera; they cjorrespond 
nstiiilly to what wo coll faniilicek sometimes to entire orders 
So that practically man's position is much the same ns that to 
which, after several \dcisaitudes, as his separation as an order 
by Bltimcnkich and Cuvier, or as a sub-class by Owen, ho has 
returned in the systeniB of nearly all the zoologists of the 
present day who treat of him as u anbject for clusaificatiou upon 
zoological and nob luetaphplcal grouudsL * 

Yet since the time of Xinmeus the whole saicut^e of 
.-Vnthropology has been created* There Is certainly an 
attempt at the division of the apecies i/oMw mpien^ into six 
vuriebies in the S^sknia Naturoi^ but it has searcaly any 
ficientifie basis. Zoological Anthropology may be said to have 
commenced with Blumenboch, who, it is interesting to lecal] 
aa an evldencje of the rapid growth of the eciencej wm a 
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ooatioiiiporary with most of ua iu this roomp for ho died aa 
lately na 1840, although hia firal ^vork od the mibject, 

kii^mani vaintialf mtiva, waa piihliahed thim years 
before the death of LinnEi^ii&, too kte^ howoverp to influence 
the work wo are now fip^klng of. The ficientific study of 
the uatimul bUtory of num h therefore, we may my, hut one 
century olii To what it hm grown during that time you are 
probably awam Scarcely an imjwrtiint centre of civiliaation 
in the world but hua a speckl Society deTotcd to ita cultivatioiL 
Tt forma by itself a special department of the Biological 
Section of our Association—a department of auth im| 3 ortaace 
that on this occasion no leas distinguished a person than u 
former most ejninpnt President of the whole AWseiatinn was 
thought fit to take charge of it* F)K>m him you will doubtless 
hear what is its pr^nt scope^ alnipand compassL 1 need only 
remind you that esoept the one cardinal point of the ssoelogical 
relatiou of iiuin to other forms of which Lin mens ftppears 
to have appreciated with intuitive pereeptiottp all eke that 
you will now hear in that department wjia not dreamt of in 
JiL^ philosophy. 

Aa might mturoJly lo siqjposed, apes and monkeys havOp 
for various reasons, attracted the attention of observera of 
nature from very early tmieSp and conaeriuentJy UnnieuB 
able to give rather a gnodly list of species of these iiniinals, 
timounting to thirty-threei but of their mutual affinities, and 
Ilf the important structural diflfereneca wliicli crist between 
many of themp he seems to have had no idea, hia three 
divisions being Eimply regulated hy the condition of the tail 
whether ahsent, sbortp or long* 

We now know that the so-called AnUiropoid or nian-likG 
apes, the gorilla, chimpimaecp orang. and gibbouB, form a 
group apa^ from all the others of such impi^rtanee that 
everything related to tlieir history, struciurt*, and habits has 
boon moi^t assiduoualy atudiedp and there is now an immense 
literature devoted to tliis group alone. Nothing could better 
illustrate the advances we have made in a hundred years, than 
the contnist of our present knowledg* of these forms with that 
of Limueui It is true that, as sliown in the moat interesting 
Btoiy of the gradual development of our knowledge relating to 
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them in the first chapter of Hmley^a Flare in Miiare, 

the animul qow called gorilb was, without doubts the pongo^ 
well known to and cleiirly described by oiir oouutrjTiMui, 
jVndrew Ihittle^ a coutemponirj of Shakeapeare; aad that u 
really aecimite and aeientilic Eiccoimt of the atmlotuy of the 
chimpaaaLc^^ hud been published ns fur bock as 1G99 by iJr. 
Edward Tjson^ who^ as the firsL English comparative oiiatoinist, 
1 am prpud to claim ns in soma sort n prcdecesaor in the chair 
I have the honour to hold m London, as ho is described on 
the title-page of his w^ork as ** Eeader of Anatomy at Cliirnrgcons’ 
HliR" 

Liniiieiis was, however, not luoqiminted with the^, and his 
Bccond species of the geaua Bomo, B* uiid his first 

of the genus Simia, S. sai^us, were both miule up of vague 
and semi - Ikbulaus asseouiits of the animub now known as 
chimpdin^ees and orange, but hopelessly confounded fc<^ther. 
Of the gorilla, and wha^ is stranger still, of any of the bitgo 
genus of gibbons, or long-amiod apea of South-eastern Ask, ho 
had at the time he revised the no idea. 

The remaining monkeys, w'e now know, fall into three 
very distinct sections: the Cermpilheml^ of the Old World, 
uqd the C^hidiE and Jftxpalida; of the New, qr by whatever 
Other namea we innj like to designate them. Although 
members of uU three groups appear in the Ikt in the Byslcina, 
they are all confusedly mixed together. Even that the 
American monkeys belong to a totally different Jrtock from 
those of the Old World does not seem to liave been suspecteiL 

The geuuB Lemur of Tinriiyiis comprebendfl fi\"o spedcs, of 
which the first four wore all the then known forme of a most 
interesting section of the ^Mammalia. These auunaJa, mostly 
iahabitunts of the great island of Afadagascar, though bome 
lire found in the African continent, and others in siiiie of the 
Soaltiem and Eastern parts of Asia, constituto a well-defined 
gToup, but one of which the relations are very imoertauL At 
one time, as in the ^stem of Linn^eue, they were closely 
Associated with the moufceyg. As more complete knowledge 
of their organisation luts gradually attained, the intcn'al 
which separatca them structurally from those anirnals has 
become contimially more evident, and siace they cannot be 
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placed within the limits of any of the previously congtitutid 
orders, it has been cooeidered advisabk bj some tiiitumligts to 
increase the ofdiiuil divkiona in theit behalf and to aJbu- 
them to take imik as n distiiiet groups related to the FriviaU^ 
on the one liand, and to the Camiv^^ and hmcHmra on the 
other. The knowledge of their reLatione, however^ bids Mr to 
bo greatly increased by the discoveries of fosssil forms lately 
made bcfth in France and America^ some of which seem to 
curry their affinities even to the Unffulai^u 

Existing upon the earth at present, besides the more 
ordinary lemurs to wbiob the species known to Unnicns 
belongs there are two aberrant forms, each represented by a 
ftingk Bpeoiea. These awa tho little Tar^v^ of Borneo and 
CekbesK and the Eungtdat or Aye-aye, which, though 

an inhabitant of headquartore of the gronp, JIadagaBcar, 
and living in the same fomts and under the same conditionB 
as the most typical lemurs, exhibits a most rernarkabk degree 
of Rpecklisatlon in the Btructiire both of limbs and toeth, the 
latter being modified bo as to reaemble, at least euperfickllj, 
those of the Bedents, a group ivitli which in fact it was qnoe 
pkccHl It was discovered by Sonnerat in Markgaacar in 
1730* two years after tLe death of IlnmetLa. The specimen 
brought to Pari a by this traveller was the only ouo known 
nntil 1^60. Since that date, however, its native knd has 
been more freely open than before to explorers, and many 
EFpoelinens have boon obtaiuodj one having livect for several 
years in the tiardens of the London Zoological Society. 

The history of n name is often not a litlk enriouB. liiuneiis 
applied the terra Lfmur&t, i.e. the departed fipirita of 
these imimak on account of their nocturnal habits and ghost¬ 
like aspect. The hypothetical oontiuent in the ItnJian Ocean, 
supposed 4.0 have connected Madagascar with the hfalayati 
Archipelago ia called by Mr. Sekter, os the presumed 

original home of the lemur-tike anitnak Although the 
steps ore not ntimeraus, it might puMe a classical ficholar, 
ignorant of Zoology, to explain the connection between thifi 
continent and the Eoman festival of the same name. 

The fifth animal Avhich linnECus places in his gentus Ltmnr, 
under the name of X. vdamt, is the very singolar creature to 
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which the generic tertn Galfj^pithecm has since been iippliecl. 
it one of thtse completely ubernint^fomis which, no 

near existing rclatioiifl, and none jet discoTered among extinct 
fomis, are perfect to ^fstematic zoologigta It is 

certainly not u lemur* and not a hat, sm heta been supposed by 
sonj& We shrink fiom multiplying the ordei^ fox the sake of 
single genera containing only two closely-ailied species; so we 
have geoerally allowed it to take refuge among the fn^iivora, 
though without being able to show to which of that somowbat 
heterogeneous group it h[is any near aOinitiea 

The fourth gonus of the PnrMATE;S is Vtsp^rtiiio^ compriaing 
aix species of bats. Tbii? gcuus has now by universal consent 
expanded into an ordcTp and one of tile beat clmractcrised and 
distinctly circiunBcribed of^ any in tho class: indoedj those 
who have werked moat at the details of thp sLructure of luatB 
find BO much diversity in the chainctcra of the skulk teeth, 
digestive orgam^ etc,, associatsMl wdth the modification of the 
faredimbfl for flight cxjimnon to all, as almost to entitle them 
to be regarded rather as a sub^^ki^ AnatmnicJil as well m 
pidieoutological evidence sbow's that they must have diverged 
from the ordinary mamnialian tjTpe at a very far diaunt date, 
!iB the oarlicat known fomiiSp from "the Eocene strata* are 
quite m specialised m any now existing, and no trace has 
Iiitlierto been discovered of forms linking them to any of the 
non-volant ordex*^ By the pabllcation vritliiti tho last few 
weeks of a valuable monograph ou the esisting species of the 
group* entitled A Catalogue of the Chiroptera in the CoUec- 
lion of the Tiritisli Minium**' by G, K Dobaonj we are enabled 
to contrast our present knowledge with that of the time of 
Liuumu^ Although the author has suppressed a laigc number 
of nominal species wliieb formerly euenmbered our oiUalogii-eB^ 
and wisely abi^tainod from the tendency of m^t morujgraphists 
to m^tiply genera* he dceeribes four hundred species, arranged 
in eighty genera; nearly doublo the number of species, and 
exactly double the numl}er of genera, of the whole class 
I^fAMMAUA in the aYn^it rcr,. and these Dr^ Giinther 

remarks in hk Preface are probably only a portion of those 
existing. The small siao, nocturnal habits, and difficulty of 
capture of these animals, are sufficient reasons for the suppoei- 
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tioD ihu,t there Are atill largo numbei^ unknown to ecieuct^ 
In the li&t Df LmnfenBj the first primtiry group of Dobson, the 
Jiff^achiropttm, now coDtoining fieventj* speeieSp is represented 
by a fibigle one, F, obviotialy a I*tpropm, to which 

the bloodthirsty habits of the fitbulouB VatdpjTC arc attributed, 
but which is not absolutely idiintificd with any one of the 
known species. The other spedea described by Liunceus can 
almost all bo identiUcd with bate at present well knowtiH 

A curious cxaniplo of the results of baring classification 
upon ft few, and those somewhat artificial eharaetera, m afforded 
by one of the true now called A^o^iilio thougli 

Eidiuittod by Linnfcua to be “simitlimtis V€9^^crlUwnibH^f 
pfdibas so|nii-ated from tbe others, not 

only gencrically, but even pUtoed yi another order, that of the 
G^UttES c3r Eodciitip because it did not, or was supposed not to 
fall under the definition of the order PRrMAtESp wliich begiitB 
D^;nUs priTffiore^ in€i$ores sirpcri^rei /F parfiiidi** In reality 
thb bat has four upper incisors, but the outer ones are so 
small as to have been overlooked when first cxitmined. But 
even If this were not $Q| no one would now ilream of busing 
an animars position ^pon such a trivial chrmicter when 
opposed to the totality of its oiganisution and habits. 

The characters of the ineUor teeth arc placed in the first 
rank in the definitioiis of all the orders in tbe 
find bence tbe neatt order called Butn^a^ characterised by 
“ rfew/rj jmwte™ nuHi inferiH$^^' contains a curious 

mixture of heterogeneous animals, as the tiairiea of the genera 
Trichfjch^^ J>r{i4lt;pus, Mani^ and 

Bat^pns will indicate. It contains^ in foetp iill the animals 
then known comprised in tbe modern orders of 
i5iVrmo:p and together with the walrus, one of the 

Gciraiwr^n The mime Bn nr A has been revived for one of 
these orders, that more generally called but I think 

very iiiappropriftteljv certainly not equivalent, and 

if retained at allp should rather belong to the Prohoscidea, as 
EttpMs stands first in the list of genera which Lmimiua 
assigned to tbe group. « 

It is curious to find that the striking drCTercnces between 
the Afi'iciin and the Indian elephants, now so well nnderatood 
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by fiTery beginner in Zoology, Md sill the fect^ which have 
already been aoemnolated relating 14 the DumerouE extinct 
forma of Probo&cideanH, whetbor MiuniLiLOtlis^ MaetodonE^ or 
Dinotheria, were quite uuknovrn to linnieua One speciee 
only, Mtphas mwimuSf represented in the zoology of a hundred 
years ago all that wm known of the elephantB or elephant-like 

li Tiimji lR 

The genus TrUh^chMs of this edition exhibits a veiy eniiona 
phase of zoological knowledge It contains two species*^—^1. 
T. roAraariij, the walrus, now known to be a modified seal, 
and therefore a member of the Linn^mu order Fehj^ and 2. 
T. maftatm, a name under which were mcluded all the known 
forniB of manatees and dugonga, in * fact the whole of the 
modeni order —onimak widely removed in hU essential 

points of their organisation from tho walrn^ with w hich they 
are here generically united. Their position, however, between 
the elephant on the one bond and the sloths on the other. 
Is far better than their association with the Oetac^^, as in 
Cuvier's system, an association from which it hEts been most 
difficult to disengage them^ notwithstanding their total dis¬ 
similarity except in a few eirteriial characters. Although the 
discovery of many foasQ forma ban done much to link together 
the few existing species atid to show the essentlBl unity of the 
groupj it has thrown no light upon their origin, or thdr 
affinities to other niLimmala. They ^tili stand, both by their 
structure and their habits, in a strangely isolated position, and 
it bultles conjoeture to say whence they liave. been derived, or 
how they have attained their present singular organisatiom 

The remaining genera of the Idnnu^n order Bhuta con¬ 
stitute the group out of which Cuvier, following Blumcubad;i, 
formed his order £dcniakt, a name certainly not liappily 
chosen for a division which includes species like ^the gttat 
armadillo, having a larger number of teeth than any other 
land mammal, but whidu neverthdess, has been so getiemlly 
adopted, and is so wdi understood, that to attempt to change 
it would only introduco an element of confusion. Four out 
of five of the prinoij>al modificatioTis of form in the group at 
present known are indicated by the four linnu.™ genera, 
Brad^pus or alotbp M^rtnetapka/pi or ant-eater, 3ftmk or 
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p{kUgoliti« and or armadillo. Tho advan^ during 

the century have constfated' in the accuiutilfttion of a great 
nuksfl of details rapocting these groups; the addition of a 
fifth and very distinct existing form, the Ori/eteropm or Cape 
ant-eater; and the Eliw^overy of numeroug and very remarkable 
extinct forms, such aa the MegaktheHuoiB and (ilyptodonfl of 
South America, now ao fully known by their well-preserved 
(jsiseoua remaina There is, hovrevec, atilJ mneh to be done in 
tt^orkiny out the reuj relationsMp of the somewhat i^latcil 
memlieTs of the order^^ if it be a natuml order^ both to each 
Gther^ and to the rest of the Mumnudia, from w^hich they 
stand widely removed in many points of organisation. 

The thirtl order of Linnuuis, FEun^, contained nil the then 
knoivu aninmb, wliitih, with w’hntever diversities of general 
atnictnru, agreed^ in their predatory habila, and pomeased 
certain general characters of teeth and claws to correspond, 
though the terse definition of Dmks primur^^ 
tiniiiiijnetih is by no means universally 

applicable to them. Tins order wixs broken up by Cuvier into 
the orders Of^mimra and In^clivorat and the genus I^iddphyA, 
included in it by Linnffius^ has been since by universal assent 
removed to another group. 

The fitHt six genera l>elodg to the very wcU-defined and 
probably natural group now called Oartn^oraL The one placed 
at Llic bead of the list, is e<juivalent to the large and 

important modem ^ah^nler Pinmpfdia^--the^ walrus, however, 
though esaentiaJly a ijeal, having been, as before mentioned! 
relegated by LtinuieuB to another coxierj, on ocooimt of its 
aberiuut dentitioiL But three species are recorded in the 
gemis; I\ ^trdna, the flai^bear of the Xorth Pacific (now 
Otaris 7irsim) [ R l^ornTt^t, founded on Anson's flea-lion, now 
commouljf (billed the elephant mil or fleaMefophant {^fuerfyrhinm 
or more properly and K viUilhm, the 

common seal of our coasta. 

The terrestrial sub^order of Caritivartt is njpresentcd by 
five genera: 1. Coni*, inoluding the <log, wolf, hywna, fox, 
aretic fox, jackal, etc. 2. /V/«, with only aii species, bat 
stm one of the few Linnjejia genera, which covers oiattly the 
same ground os at present in the opinion of the majority of 
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;5oologj@t^, although it tuny ho tueutiooeil its an e^^^amplu of iho 
toadcney towards exceaaivo and umieoeBsary miiltiplicatioa of 
gunaric nainast which exiata in s^uia qtinrtei^, that it has beau 
divided into oa many ub fcurteetL 3, Fircmi, n hetarogoneous 
groiip^ containiog ichneumoua, coatis^ and ekmiks^ nnama ift 
belonging to three very distinct families, accsording to modern 
ideas. 4. ilfusUla, a far more natural gi'oup^ being nearly 
equivalent to the modern family Afusif-Hd^r; and, lastly^ a 
very comprehensive genus Ur&uA^ eotLsisting of If. m€l€&^ the 
Imdgierp IT. hior, the Taeeoon, U, lu^ns^ the wolverene, and all 
the true bears known, compriaed in theauigle IfnrHoB. 

iliiiiy mtereatJng foniifl of Carnivora^ oa Cr^pioprottitf Prolelex, 
Enpier^s^ AUurm, and Ifaro no phuie in the 

Linnxean system, being cwnpimtively modem discoYcriesL 
The very reeent date (1S69) at which die liKt-narntx! remark^ 
able animal waa made known to eeience by the enterprising 
researches of the Abb^ J>[iL%dd into the Fauna of Eastern 
Thitxtp gives hope that we may not yet be at the end of the 
disJcovery of even large and hitherto unsuspected forms of 
existing mammals. 

Kext ill the liuiueuii system come§ the genus IHddphys^ 
constituted for the reception of five (jpcciea of American 
opossums. This is a very interesting landmark in the history 
of the progress of the k now ledge of the animal life of the 
world, as these five opossums^ forming a geniis in the midst 
of the order Fer^, were all that was then known of the groat 
sub-class Mamupiaiin^ now constituting a group entirely ajiart 
from the ordinaty' members of the chess. It ia difficult now 
to imagine tin animal world without fcanj^oos^ without wom¬ 
bats, without phalaiigers, without thylacines, without dasytires, 
and flo many otlier fainiliar forms, and yet such was the 
animal world known to Unnieiis. It is true thatio s]ieciee 
of kangaroo from one of the islands of the Austro-Malayan 
Archipelago was doseribed as long ago us 1714 by Do Bruyn^ 
who saw it alive at the house of the Dutch gavemor of 
Bataiiia, and that CFtptain Cook and Sir Joaoph Ihmks savv 
and killed kangaroos on tlw; east coast of AustroUci in 177d, 
and had puhlis1ie<l figures and descriptions of them in 1773 , 
or five years before the death of limncusi but the work 
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we nre now wnmdcring oontuiiLB no ttuceii of knowledge of 
the cxktcnue of snub <0 rcnmrkable tind now ho wvll-ktiowu 
niutnal. 

Tile three reniaiuidg geueru of FEh.1t, Talftt, Serrxt and 
Erinaetm, contained nil the known spcciea of the present order 
l.S8EcnvohA, which now embraces many and very varied fonus, 
quite iinfluspected a century ago, and to which it is probable 
that many others will he added by the tmie the osplomdon 
of the animal products of tho world is completed. 

The fourth order, Qi,te£ 8, lioii remained practically tm- 
chonged to our day, although the name Jtodtntia haa generally 
superseded that bestowed upon it by Liuna^ua. The five 
geuom of the Siftitma* Katura, Hystrix, Lttjms, Crts/or, Mm, 
and (SSnnriis, have been vastly infrej:ised, partly hy subdivision 
and partly by tbe discovery of new forms. Ntxiilit} is, os 
before mentioned, removed to the Cbiroptoru, but its loss is 
well compensated for by H^drocka^rus, the welbktiow'ii Capybani, 
the Lirgest existing member of the group, which in the 
Uniia>au syatem is plaoeil among the Bellute, in the same 
geuus with the pigs. 

The fifth Unuiuan order, Pecora, in a fairly natural group, 
equivalent to Cuvier's J?anitTia n4ia ; but it is no longer eon- 
uideretl of the value of an order, sint:e the animals composing 
it have now been shown to be as closely relisted to certain of 
those belonging to the next order' as they are to each otlier. 
The first genus, Camdvs, contains both the Americun lumas 
and the Old IV'orld cainela, the deraonstration of the comjuou 
origin and cloae aiUnitieH of which has been one of the im¬ 
portant results of the recent discovuries in the pakeotitology 
of the fistem continent. Xu the next genus, were 

placed the well-known musk deor of the highlaude of Cmtral 
Asia, and two .siuall African antelopes, which liove tiu special 
aaiidty with it. The subsequant inclusion in the same genua 
of the smaJl ehevrotaius {Tra^ulinct), which waa very iiatunil 
at the time, as they agree perfectly with the muek in the 
absence of boms ond the presence of large canine tusks, by 
which artificial characters the gepua was defined by Unmeus. 
was one of thoae unfortunate associations which have greatly 
retarded the progress of knowledge of the true affinities of the 
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group. tTiidgiiig by the popular works on Zoology, it m fitill 
aa diflicult to iippRih&nd that a ch-e^totfim is act a musk dje^r, 
m it is that ii manatcso is not a cetawanj—both errora of the 
samp kind^ if not quite so gross^ as that of regarding a whale 
as a fish, or ii bat aa a bird. The Liiinoan genua Ctirwj* 
eontiiins six aiiecies of tmo deer, indiiding the ]iioq$o^ rein¬ 
deer, red deer* fullow* and roe^ a^jOCKdated with the giraOfe, 

The twenty-one species of tha great group of hollow-honied 
Itumioanta^ at that time recognised* ato distributed quite 
arbitrarily in three genera, and Bm. Though 

suljeequent investigations have greatly increased the nurnber 
of si>ocies known* we are atill in much uncertainty ahont their 
mutual alHnitica and generic diatinctiona. Being a group of 
compamtiycly riiodem origin* aud only just attaining im 
complete development, variation bfis chiefly affected the less 
4?sscntinl and euperlidnl orgamt Moreover, the process of 
dJEtinctioii of tntert]!iied|fite*fO'rnis has not operated sufiieiently 
long to break it up into distinctly-eejMimteil natural minor 
groups* os is the aisc mih many of the older families, which 
lend themflelves* therefore, far more readily to systematic cUssi- 
lioatiuiu especially as long as the extiuct forms im unknown 
or ignoreiiL 

The sixth order of land mammals, Bellu^, correspouding 
to the of Cuvier, contains what is now' known 

to l)e n heterogeneous collection, via. the horses, the IiipptH 
potamus* the pigs* rhinocjcroBca* and the rodent capybara. Tlie 
eboUbion of these two Liat orders and the Gutuu= rcarningoment 
of the ungulatt’ mammals into two diH^srent nntunil groups, 
now' calleil Arti^d/iet^hs and PfrimxiaHytii, first iudiciitCf] by 
Cuvier ill the “ Osseruena foasiJes,"* Cirom the stmetutw of the 
UmlpH alone, and after words eoiihrmed by Owen from comparison 
of every part of the organisation, has been on.0 of Ihe most 
solid advances made in our knowledge of the clasgifioition of 
the htammalia during the p^e^^ent century. 

The jjast tiistory of this, us of no many other groupsi of 
vertebratod animuls* haa been brought to light in un unespected 
mniiuer by the wonderful dificoveri^ of fossil remains made 
during the List ten years in the Eocky ^lloirntmus of 
America,—discoveries, the importance of which will only be 
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fully Bpptimabed whtu the elabon^tc and beflutifidly iUirntraljed 
work wHcb Manili has now in pro^jresa ia completed. 

The last Linnoean ordor^ Cete, is exactly ^onterminouB 
with the order so named, or mtliei- more ueiiemlly modified 
to Cttmea, in the best modexn systems, for Luinseus did not 
comiait the error of Cuvier and others* of melmlini^ the ^ir^m 
among the whales. Hia knowledge of the an i mala wnipoeing 
the group was necesaarily very imperfect; indeed it is only 
within tlie last few years^ especially sinoe the impulse given 
to their study by Eschricht of Copenhagen, that the great 
difficulties wiiich BUJTOund the investigiition of the stmctiirc 
and habits of these denizens of the open Ben have been so far 
surmounted that we hdve l>egun to obtain dear views of their 
organiBation* aihnitiee, aud geographical diet rib ution. 

Tw'o most remarkable forms of mammals, so abnormai in 
their organisation as now to be generally considered ileecrving 
the rank of a distinct autMshiss,^ the Echidna and Ornitka- 
r/iynicA'Mj* were first nmde known to adence in 1792 and 
1799 respectively, and conflequentlj have no place jq the 
S^sUmn Ji^ciitira:. The vety reccnt tliscovcry of n third foma 
to this group* or at Itiost a very striking modifiention of one 
of the forms, the large Kew Guinea echidna (Amuthu^hmis 
hruf/nd}^ ia the lost important acquiaitiuu to our knowledge 
of the class. 

la this brief review^ of the progreaa of one anmll section of 
one branch of zoological knowledge, it will be seen that it is 
chiefly of Byatems of arrangement, of classification, and of 
names, that i have been treating. By many hiologists of tbo 
present day these arc looked upon ub the least attractive and 
leaat profitable# braadiea of the subject. The interest of 
elassification^ though it has lost much in some senses by 
the raodOTi advances of scientific biology* has, however^ 
gained vastly in ofchem. The idea that lias now, i-hiefly 
in consequence of the writings of Darwdn, taken such .strong 
hold upon nil working naturalieLs—the idea of a gradual 
gro^vth and progressive evolution, and therefore genetic 
connection between all living .things — breaks down the 
artificial Isorriers whicJi zoologists rai&e around their groups, 
and shows that such names ns 
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{yrdcrs, etc,, are merely more or less clumay attempts to express 
various shades of tiiflereaces among lareattires coonected hy 
iiifijutc gradations, and in this sense destroys the importance 
utt^hed to them by our praleoessorg. On the other band, 
it immciutclj incrowea tho interiMt contained in the word 
relationahip,'' as it implies ihBl tho WYird is need in a real 
and not, as formerly, in a mctaphoricrnl senae. There is a kind 
(.►f clasBificntion, such as we might apply to ioutiimate aiib- 
stanoaa or manufactuiied articles. Wo mity say, for instance, 
that a tumbler, a wine-gloas, and a tea-eup are more cloaely 
related to each other than either one is to a chair or a 
tabic, and that they might be formed into one group, nnd 
the last-named objects bo placed in a secoud This kind of 
classification is certainly useful in its way for- methodical 
arrangement and descriptive purposes. ft ia the kind of 
uEtangoment wliich Ijinnieus and Ids contcnijioruriefl applied 
to animals. It is, however, a very different dassificaticin from 
that which supposes that the members of a group having 
common essential characters are descended from u common 
ancestoip and have gradtially, by whatever cause or inemis, 
become differentiated from other gnjups. On this view a 
true dassificiition, if it could be obtained, would be n 
revelation of the whole secret of the evolution of nnimnl 
life, and it is no wonder tiuit many are willing to devote 
BO large s share of their energies in an endeavour to attain it. 

^ Tiie right application, of the principles of noiuenclutunf, 
first clearly established by Liuntcus, to the groups we form 
is, again, by no moana to be despused, mi hmty and care¬ 
lessness in this reBpoet are becoming nioro and ni<ne the 
grea^st hiudmucea to the study of ifoology. The intm- 
duction of any new term, especially a generic name, and 
indeed the use of an old one by any peraon whost'* authority 
cornea weight, baa an appreciable effect upon the progress nof 
science, and should never he imide without a full sense of the 
reaponailiility iuentred. All beginners are pimzlerl and often 
repelled by the confused state of zoological nomenclature to 
an extent to which those •who have advanced bo far os only 
to care for the things, and to whom tho actual names by 
which they are colled ore compaiativelj indifTeient, have little 






m ZaO£CG/CAL A*I/Ol^££DG£ 


XII 


iilc^L Those whose fr^x^cMiI gift or indiivition leads them to 
the puraoit of other tranches of Biology, ns Morphology^ 
Pliysiology, or Embryology, miust hnvo defiaito uaiueg for bho 
objects they observie, depict* or describe, nttd are dependent 
upon the researches of the systematic geologist for supplying 
them^ and should not neglect to take his eoimael, otherwise 
much of their work will lose its whic. 

Several times has the British Association thought ihia 
a worthy subject for the consideration of its rnembers, and 
through the lust rumen tali ty of a committee of worlring 
natumlists an exesDent code of regulations and suggestions on 
tho subject of zoological nomenclature was dmwn up in 184 2. 
These rides were revised and reprinted in 1865 j and in 
accordance ^rith a resolution adopted at the last annual 
meeting at Plyiiiduth they have been agoui lepuhlisbod at 
the coat of the Aaaociation during the present year. The 
mere issue of such rules must have had a beneAcial eUbet* 
as they have undoubtedly been a guide to many t^areful and 
consdentious workers Unfortunately no xiieaiifl exist of en¬ 
forcing them upon those of a diBcient clasSp but there is 
still something wonting, short of enforcing thexa, wluch 
possibly may be within the power of the Association to cGbcL 
In the administration of the judicial aGTalrs of a nationp 
besides the makers of the laws, we have on equally esaentiol 
boily to interpret or apply tho law to pardculor com—the 
judges. However carefully compiled or excellent a code of 
reguLitions may be, dubious and difficult casus will oiise* to 
which the application of tho law is not always clear, mjd 
about which individual opinions will diflbr. iTie neceBaary 
|jonnission given in the Association rules to change names 
which are oithet '^gkriuglj fabe/‘ or "not clearly defined,'' 
opens the floor to considerable latitude of private interpretatioiL 
As what we aiu nimLiig at is simply convenieucc and geneml 
accord, and not ak^lute juetice Or truths tbeto are also cases 
in which the rigid law of priority, even if It can be ascertaiued* 
require$ qiiiillficntion, and others in which it may be advkahle 
to put up with a small error or inconvenience to avoid falling 
into a larger one I may name such coses as the propriety 
or the reverse of reviving an ohseleto or almost uaknowii name 
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for ono which, if qoL fitriellj logitimatOp has been universally 
iux^pted, or the retention of n name ^ hen alnmdy applied to 
a difTcrent gentui, LUfiteiid of the institution of another in its 
place. For iostani^e, should the name Bchidna, by which the 
well * known Monotrauiutans MamiDal is knowEi in every 
text-buck and catalogue in every language^ be supereeded 
by Tachyff!<^ssuSt because the former name previously been 
applied to a genua of auakes ? or should the chiiupaiuiee be 
no longer called Triy^l<Hiyt€s lest it s!iould be confounded with 
a wTon ? Should Uhmm^s be dL^rdod for Biitdxntoma^ 
Trich^^kus for Odob^nm, and Tapim^ for Hpdroch^rits! 
Should the dava slow lemur be oaUed Zom, or 

Ni/cti€cbi(a f Should Sowerhy^s whale be placed in the 
genus Ph^$cter, Iklpkinm, Ddphimrkynchia^ Ifeitrodon, 
Diodony Aodon, Nodiaa^ JUpkius^, ^ficroj^friia^ MicrvptanMi^ 
dfworficWojtp Dioptodon^ or M^aopt<}dcji, in all of which it may 
be found in various sy^teinatic lists? Should one of the 
largcflt and beat known of the Cetaceans of our seas be called 
JliiliPfwptcra Ph^saina or Picrohal/x^ncL 

all names used for it by authors of lilgii authority ? 
Should the smallest Hritish ^eal bf called Ph<}cu hispulUf 
feetida, or an^lhia^.^ 

I might go on indehnitcly multiplying instanci^ which 
svill lie answered diflctently by differs ut naturaliatSp the 
arguments for on& or the other name being often nicely 
holauced What is wanted^ therefore, is tome kind of 
judicial authority for deciding which should in future be 
ujiud If a committee of eminent nutumllsts, selected from 
various ualions, and divided into several sections, according lo 
the subjects with which each member is most fEimiliap^ could 
be prevailed upon to Uiko up the of revising the whole 
of our escistiug nomenclature upon the bawfl of the laws iasmed 
by the Associstiou in 1843j occasionally temj.Kiring their 
strictly legal decisioue with a little discretion and common 
and with a view, os mucii os jjossible* of avoiding 
confusion and promoting general convcnicncCp-^-and if the 
working ^uolo^ts of the world generally w'ould agree to 
accept the deemons of such a cominittee os finalp—we should 
dispose of many of the difficulties with which we are now 
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troubled There eeeoiJi to me do more xeason why the Domeu- 
clature of BOdh a coinmittee, if it were composed of men in 
whose judgment their fellow^workers would have confdence, 
should not be as universally accepted aa is the nDmcnolDtiire 
of the last edition of the BifsicTAn N^aturcc- of IdniuciiB, We 
have agreed not to look beyond tliat work for evidence of 
priority, and why ehould we not agree in the same way to 
acoept decisions which would probably be arrived at with even 
fuller knowledge and greater sense of reBpongibility ? 

Wliether this suggestion will be received with favour or 
not, it appeared to me that it was one not inappropriate for 
the consideration of this Section^ wMeh has already dealt with 
the question in a matind’r so advantageous to science, and abo 
for this year^whieh witnessed hundredth imiiiveraaiy of 
the death of the guiut teacher of systematic zoology. 

Our knowledge of the living inhabitants of the earth Iielh 
indeed changed since lliut time. Ouj views of their relations 
to i^bo imiverEe, to each other^ and to ourselves, have undergone 
great revolutions. The knowledge of Linnteus far surpassed 
that of any of bb contomporari^; but yet of what we new^ 
know he knew but an ijidnitesirLtal amount. Much that ht> 
thought, he knew we cow deem false. Nevortbelesa, some of 
the oldest words to be found in all bis writings eonUin 
Bentiineuts which still claim a teeponse in the hearts of niaiiy. 
Although we am less aocuatomed to see such words in works 
of science, tbut is no proof that their signilicanee has beeu 
impaired by tha marpellous progress of knowledge, With the 
words which Linnsens selected to place at the head of his great 
work 1 will conclude— 

0 Jtfitwi, 

Qaam t^jnpta runt ^ita ! 

• Quam topieflter Ai fitilii * 

Qtum pletM tii terra ixatstione {uii / 
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THE ZOOLOGICAL SOCIETY OF LONDON' 

Nowhere hiw the progreea which the world bna uuide during 
thtt fifty yeerg of Her Majesty's jeign^ the completioa of 
which wo ore now happily celebratingp been more sbrikiogly 
manifoeted than in the advanca of that so-caUed “ natural 
knowledge for the improvement of which onr Eoyal Society 
was io^tituted more than two centuries agOL Although there 
have been^ without doubt, immense atridee in other directions 
“in morab, in art, in historical and litei'ary criticism — 
venture to say that none of these can be compared with the 
mar%'elious progress that hm been made in scientific knowledge 
and scientific methods. * 

The tangible results that have followed the practical 
applications of mechanics^ physieSp and chemistry have so 
deeply afiboted the materia] interests of munkindr that the 
progress of these branches of knowledge may seem to put into 
the shade the wonderful changes that liavc taken place in the 
kindred sctcuccs. Never thclossp I think we may safely say 
that Zoology, in a certain sense one of the oldest of human 
studicji, has in these latter times undergone a new hlrthp 
which lias not only changed the standpoint from wliich we 
view the special objects of our studies, but lias also spread its 
influence far and wide, and profoundly luodificd our^conceptions 
on many queHtions at first sight entirely remote from its 
sphere^ The universal abundciimcnt of the doctrine of fixity 
of species, which was an article of faith with almoat every 
zoologist in 1S37, has introduoed new interestftp as weD^ it 

* Addiw tQ the &e£iisr*l Meet^ of the Socittr,, held in th# 

CarleaB in tclebntasn uf th* Firtieth AnELircnrury ef Her TbUm, 

IdthJaaoim. j 
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muBb be caufiE^d, m new diiOeiiltieiSi, the extent of which 
wo are only begitmiiig to appreeiat£^ The do Bui to syatemfl 
of da$dfi€HtiDii and tojethoda of nomencktnre on which om' 
fathers relied utterly Ml before the wider field of vision which 
it in the privilege, aa wcD an the oml:Arms$meTit, of the preeent 
generation of zoologist* to realise. 

Bnt it Is no part of my iDtentioD, in the brief a|iiicc of 
time for which 1 shall ask your patience, to attempt to give a 
history of tho recent advances of zoological aciantj^o in general, 
hat only^ as roqueated hy your Council* to aay a few worda on 
the prepress of the particular Institution catablia^hed for ita 
cultivation in whidi we are personally Interested, and the 
dumtion of which k so nearly contemporaneous with that of 
Her Majesty I reign, * 

Eoforo this Sodety was founded there was no distinct 
organisation in the country devoted solely to collectuig, 
recordings aud discussing the fact* ■ upon wliich zoological 
Science rests. The {IJgaifiod parent of all our scieutiBc 
societies^ the Boyal, certainly undertook* as it docs still, the 
dlscu^ion of many zoological subjects; but it could not lie 
expected to treat tlii3!mi^ In ainy detail. The Untiii^an wns 
jv society of great respectability^ devoted solely to biological 
nofloarch, both zoological iiud ^tanicol, already nearly for^- 
years of age, and possessed of all the ustiol Eippnrtcnances of a 
scientific org^nkatiozi-—meetings, library, and collections for 
reference. I cannot help thinking that if its leading Fellows 
Iiadp at that time, displayed more energy, it might have kept 
in its haiuk the principal dtnKfcion of the biological studies 
of the country, instead of allowing what ho.^ since proved so 
formidabb a rival to spring up, and to absorb so lingo a 
tJOPtion of Its useful fouctionsi However, for leasooa which 
it is perhaps not worth wdiilo to inquire into now, it did not 
supply all the needs of the lovers of Zoology ; and in the 
year 1S26 an active and zealous band united together, anih 
as the Charter tells us, '"subscribed and expended considerable 
aunM of money for the purpose" of founding the 
Sxid^ 0/ Zmd<yn^ 

The leading spirit of thk band was Sir Stamford Eahles, 
then juzt returned from the administration of tbo*© Eaetem 
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isLiads flf which the history^ bath natural and political, will 
c\'cr bo intimately aasociatied with hia najne. Hn was chosen 
for the office of President, but his death, on the 5th of July 
lS26p deprived the Society, while yet in its mfkmy, of his 
vidtuibk service even flomc years before it acquired Charter 
sif Incorporation! In this deed^ ikted 27th March 1S2&| 
Henry, Marquis of Lansdowno, is iinmcKl as the first President 
of the chartered Society, Joseph Sabine os the Erst Treasurer* 
and Nicholas Aylwaud Vigors the Erst Secretary. 

The Society appeura to have acqnireti great popularity in 
a aurpriaingly short time. The Erst printed list of members 
that I cun discover (Jdted 1st January 1S29) containfi the 
fuimea of 1294 ordinary Fellowa^Piud 40 honomiy and 
coireeponding raembera* The list is an interesting one, front 
the number of names it inclndes of persons eminent either in 
science, art, literature, politico, or social life; indeed, there 
were not many people pf distinction in the country at that 
time who are not to be found in it. 

A piece of ground in the Eegcnt'B Park ba^dng been 
obtained from the Government at little more than a nominal 
rent, the Gordem^ were kid out, and ^opened in X828> during 
which ytsir 98,605 viaitors are recorded m having entered. 
In the following (the first complete) year there were as mnuy 
aa 139,9141 visitors, and tliiii number was increased in 1831 
to 262,193* 

WLilo the menagerie of living animals was bedng formed 
in the HogcripB Park, the Officers and Fellows of the Society 
were also engaged in establishing a museum of preserved 
spccimena, whicJi soon assumed very conBiderable dimensions* 
A catalogue printtfd as early m the year 1828 contains a 
classified list of 450 specimens of hfammalia alone j and it 
continued for many years to attract donatiotis frooa travellers 
iind collectors in oil parts of the world, and Ijccome of great 
sciantific iinportauce, inasmuch as it conUiaed very many 
types of species described for the first time in the publications 
of the Society. 1 1 woa at first lc?dgeti in ri>oms Ln the society's 
house in Brutou Street' but these becoming so crowded 
as to present the '’coufuaed air of a storo reLhcr than the 
appearance of an arranged museum,*' premises were takea 
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in ia3(i in Leicester Squaie, the eamo which were formerly 
occupied by the niuseiim of John Hunter before itj* rernwHl 
to the College of Surgeons. At this time the museum in 
reported to have contained as mimy os 6730 specimans of 
vartebrated animuht, and numereus additions irere still being 
made both by donations and by purchase Tho rooms in 
leicQster Square being found uicoovanicrit for the purpose, it 
was finally resolved, after considerable discussion of various 
sites, to transfer the coliection to the Gardens in the licgent's 
Park; and in 1843 the building which is now occupiwl os a 
lecture-room on the upper floor and a storeroora hdow wus 
constructed and fittcfl nji Ibr its reception. 

Although tho musetAu was at one lime looked upon as a 
very inqiortjvit port of the Society’s operations, being spoken 
of as “ the centre of<the Society's scientific usefulness ” (Keport 
of Council. 1837), and one upon which coueidcmble sums of 
money were spent, it was afterwards tt cause of enibarraasnient, 
from the difficulty and expense of keeping it up in a state of 
effleieney; and when the Zoological i Jepiirtiiient of the British 
Museum acquired such a development as to fulfil all the objects 
prujioised by tho Society's collection, the uselessneas of on- 
deavouriug to maintain a aecond and inferior soologicul 
museum in the same city become opparent, and in 1856 it 
was, lie I tliink very wisely, detenuined to part with the 
coUectioD, the whole of the types being transferred to the 
National Mu^um, and the remaining specimens to other 
institutiona, where it was thought their value would be moat 
appreciated. 

jbiotber enterprise in which the Fellows of the Society 
were much interested in its ciirly days was the farm at 
Kingstou, tho special object of which was thus detiued: 
“It will he useful in reoemng animals which may mpuro 
a greater range and more quiet than tho Gardena at the 
Regents Park can alTord. Tt is alMsolutcly necessary for the 
purpose of breeding and rearing young animals and giving 
facilities for obserrotions on matters of physiological interest 
and research, and, above all, in making attempts to naturalise 
such species na are hitherto rare or unknown in this csmntiy " 
The farm, however, apparently not fulfilling the objects 
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exp^lcd of it, and being h ^urce of eipeuse which the 
Society could not then Vft-ll aflbtxl, waa gnaduftUy allowed to 
Ml into neglect, and finiilly ubandoned in 1834, 

The loentiou of thia establish ment, however, cansce me 
to allude to one of the objects on which the Society laid 
conBidemble sliess at its foundation, and which ia defined in 
the Chiirtei aa " the intuxluctioiL of new and curious enbjects 
of the Animal Kingdom,'" but which, iw may be guthered from 
the Annual Eeports of the Ck»uncil and from other clocumenta, 
meant not only tho temporary intrtMluction of iadividuak for 
the purpose of satisfying curiosity alwui their ejctemal 
charactetu and atructure, but also the i^ermancnt domestication 
of foreign animals which miglit becoiafi of value to man, either 
for their utility in adding^ to otir food-supplies, or for the 
pleasure they aflgrd by their beauty, . 

Aimudant illustmtions of the vanity of hunian expectations 
are afforded by the detajis of tiie liopcs and disapjxiintmeDts 
recorded in the reports of tho Society relating to this subject. 
It is mentioned ia the report of the year 1S32 tliat “the 
urmadiUo has thtHi times produced j^ung, aud hopes are 
eutertaiuixl of this animal, bo valuable us an article of food, 
being naturalised m this counity.** *More than fifty ycari 
have passed, and British-grown armadillo has not yet appeared 
upon the menu-cards of our dinucr-tablea. At one time the 
South American enrassowa and guajis were confidently looked 
upon as future livola to our barn-door fowis aud turkeya. 

arious species of pheoBanta and other game birds from 
Northern India, collected and imported at great ospense, were 
to add zest aud variety to the battue of the English sportaman. 
The great sncecisa which for many years attended the breeding 
of girnffea in the Gardens not uniiattirelly led to the eipeeta- 
tiou that these boautifui creatures uiight become denizens of 
our parks, or at all events a source of continued profit to the 
Society , and it is possible that some who are here now may 
hare been present at the feast, for which an elaiid was 
sacrificed, aMd loudly-uttered prognostications that the ready 
aoclinuitiaatiou of theac animals would result, if not in auper- 
sedjug, at least in providing a riionge frum out monotonous 
round of mutton, beef, and pork. Unfortunately for these 
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unticipatioEiis, no gSralfo hua been bom in the Ctmlena dnring 
tlie lu^t twenty y-eiars^ and elanda are atill far Loo Egiciuioe to bo 
killisl for food of man in Englantl 

It ia well that those experimenta ahould have Imn tried ' 
it may be well, perhaps, that some of thero abould be tried 
again when favourable opportutiiiiea ooeur; but it Ib jilao well 
that we should recognise the almost insupetubk dlilicultiea 
that must attend the attempt to intrt:Hiuoe a animal able 
to compete in useful qualities with those which, as is the 
case of all of our limited number of domestic animoU^ have 
gradually acquired thp peoulmrlti^^ niakiug them valuable to 
man, by the acoumuJation of slight improvements through 
couutleas genemtiona Af anee^toi^. While all our pressing 
wants are ep well supplied by Unj animals we already 
It tasLu. no longer pay to begin again at the beginning with n 
new apeeiea« Thie appeam to be the solution of the singular 
fact, scarcely suhlciently appnfoiatedj^ that no addition of any 
practical importance has been made to our stock of truly 
domestic animals since the commencement of the historic 
period of nuinb life upon earth, 

I now turn to the ^history of one of the most important 
features of the Society, the Bcieutilic moetlngs^ In the early 
days of the Society there was only one class of general 
meetings for busineea of uU kinds; and the exhibition of 
gpedmens and the cominunication of aoticea on subjects of 
zoological interest formed part of the ordinary proceedings at 
tboaa meetings^ The great exteut, however, of the general 
buaineas waa soon found to interfere with such an arrange¬ 
ment Tho numbcT of the elections and of the lecoiiimeuda- 
tiona of candidates, the reports on the progress of the Society 
iu its sevend branches during ^eh month, and other busi- 
neas, wera found to requiro so much time aa to leave little 
for sdentifio cominuiiicatious, and the Council saw with regret 
tluit these were frequently itnd neeeaaarily postponed to 
matters of more pressing hut less permanent intcrestw To 
obviate this inconvenienoe and to afford opportunities for the 
reception and discussion of communications upon zoological 
auhjeetSp the Council had recou™ to the institution of a 
“ Committee of Science and Conespondeucc," composed of such 
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inemberB qf the Society na bad principally applied theuiBelvea 
to seieD^p—at the racetingB of which cotomitnicatioiiA upati 
2 HX)logit^ eubjectfl inight be jesceived and dh^iuased^ and 
occneioEml s^lecttoue tnade for the purpose of publication 

The first meeting of the Coiuxaittee took place on the 
evening of Tuesday, 9th Ifovember 1830, at the Societ/fl 
hoiise ill Hmtoii Street,, when a Donununicatiou was received 
upon the anatomy of the nran-utaa bj a young and then 
unknown mtuialist, Richard Owen by uume, Tliig wiis the 
fin3t of that long seriea of memoirs, extending over a period 
of more than fifty years, the publication of which in our 
TransaciiOjM bad done so much to advance the knowledge of 
c:ompar.ilivo anatomy and to give an illuetrioufl phice to their 
author in the annals of science. 

Among the names of othhm who are nicntioneft as having 
taken part m the business of the Conimiitira during the first 
year of ite exiatenee, either by their actual presence or by 
foni arding communications, are N* A Viggra^ W, YarreU, J. 
E. Gray, J, Gould, E, T. Bennett, Andrew Smithy Bryan H, 
Hodgaon/ T. Beih W, Martin. Joshm Brookes, W. Kirby, W. 
H, Sykes, Marshall Hall, W. Ogilby, and John Richimlson. 

The Committee continued in esdstcnee for two years, 
having met for tho last time on 11th December 1832. The 
i^uc^ of ita meetings was so great that it was thought 
deslnible to make an alti^tion in the by-laws^ by which the 
meetings of the Commitke were replaced by the "General 
Meetings of the Society for Scientific Busmeaa." The first 
oi these meetings took place on Tuesday, the Sth of January 
lS33j and they have cx>ntluiied to be held on two Tuesdays in 
each month during the season to the present time. As long 
as the +Socictj retained its houso in Bruton Street, tho 
tneetings were hold there. In 1343 the Society took another 
house, which it occupied for forty-one years, Xa it Hanover 
Sqtxarei but jt$3 nee^ having outgrown the ajocommodation 
afibrded there, it removed in 1S84 to the fiu more epocious 
and commodjoiiB pretnises in No. 3 of the samo square, 
which we at pi-eaent occupy. These meetings of the Society, 
which are open to all the Fellows and to Mends introduced 

^ Wliip Was prumt it thi cf thij hUrtu, 
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hj tK€tu> have exercised a coii^defabl-G influence upon the 
progresa of zoological knowledge^ aot only by the reading and 
dificusaiiig of OQamiuLicationB formaDy bionght before them, 
but abo by the interthange of idea^ at the infomal aocjal 
gatherings over the coBee-table m the Library afterwards, 
which have great value aa afTordlug a common meeting-ground 
and bond of union for all the working zoologists of the 
country, aa well aa for many visitors from foreign lands. 

The more important scientific comniunieationa to tiiese 
meetings have from tiie commencemeut been publiBhcd in 
the fonu of quarto TfunsactUfTLM and octavo Pr&€.ffdi 7 tgSt 
which constitute a series of inestiniabb importonca Iwth for 
the value of tlie tnat^rial contained in them and for the 
excellence of the iilustmtions of new or rare forms of ^munal 
life witli which |hey are emboUiBhed In later times they 
have also formed a vehicle for communicating to the world the 
important results ohhdiied from the disaectioii of animals 
whicl) have died at the OardenSp and which ^ since the 
estublishnient of the office of Prosector in 1865, have been 
systematically used for this purpose. 

In connection with the scientifle meetings must ho men¬ 
tioned the Library, tb^ Brst fortuation of which is described 
in the report of the Cotmcil for the year lS37jand which 
has Ijeen steadily growing ever since by donations of books, 
by exchange of publications with other learned Societies> and 
by judicious annual expenditure of money, until it has become 
one of the best-selected, well-arranged, and most acceaaiblo col¬ 
lection of works of lefereocc that it ia possible for the zoological 
student ta enjoy. Its value has Iseen greatly increased by the 
publication within the post month of an excellent iiatidogue, 
which eontuitis the titles of about 65 60 works. 

The most recent additioii to the functions that the Soelety 
has undertaken with a view to carry out the purposes of 
its foundation is the publication of an Annual Eecord of 
Zoological Literature, ooutaiiniiig a emninaiy of the work done 
by British and Foreign imturalists in the various branches of 
Zoology in each year, a publication of the utmost value to the 
wurking zoologist. Such a Becord baa been carried on for 
some years past by a voluntary association of natunUista* but, 
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owing to the dilEcultios met with in obtaining Biiffieient 
supportp it was in danger of being abandonedp until the 
Council, after the foil ooneideration which the importance of 
the subject deserrad^ resolved to take it in hand as pnrt of the 
operations of the Society, 

The Society haa, however* not only been mindful of 
advancing Bcientific knowledge—it has also endeavoured to 
apmd some of thie knowledge in a popular manner by means 
of lectures. In former years these were only given in an 
occasional manner; but the liberal bequest of Mr Alfred 
Davie to the Society in 1870 hoe enabled the Council to 
undertake a more regular and systematic method of in* 
structioni and the rcUows and others 4iave had every summer 
for several years past the opjjortunity of hejiriug many of our 
most e min ent naturalists and able expudiprs upon subjects 
which they hava made especially their own, T regret, lioivover, 
to add that the interest^ taken by the Society gEncrally in 
these lecturer has not quite equalled the e^cpectations that 
were raised when the qaestion of establiihing them was first 
brought before the notice of the CounetL 

Although, 08 will be seen by a consideratioD of the various 
subjects which 1 have already referred to, the Society has a 
wide sphere of operation and many methods by wliicli the 
objects of its foundem are carried out, it is undoubtedly the 
tnaintcnance of the menagerie of living aniimts in the Gardens 
where we are now assembled by which it is best known both 
to the public os well as fcg a large number of our Fellows. Ifc 
will be well, therefore, before concluding* to add a few words 
upon some points of interest ccunected with the past history 
and present conditiou of this branch of the Society's cpertitions, 
the One which is at the same time the largest source of its 
revenue and causa of expeudituieL ^ 

The collection and exhibition of rare aud little known 
liviug animalB has long been a subject of iuterest and instnic- 
tion in civilised oommumties, and in iiiJiuy countries either 
the State or the Sovereign has opneidered it as part of their 
duty or privilege to maintain a more or leas perfect establish- 
moDt of tha kiotL 

Before the Zoological Society was formed the “ lions" at 
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the Tow&t" hud betia for centuries a nutionii] institution ; and 
it may be ititeraating to those who derive pleasure in trudng 
iho links between the present and the paet, to be reminded 
thaL our collection is in some measure a Uiie^ oontinmtion of 
that time-hoaoiired Lostitution^ us it uppeam from the Imports 
of the CoimcLl that in the year 1331 His Majesty King 
William the Fourth "was graeioufdy pleased to present to the 
Societj' all the animals belonging to the CrowTi lately main- 
taiued at the Tower.” It is also recorded that in the pruvious 
year His Majesty had made a munificent donation of the 
whole of the animals beloogiug to the Eoyal ^fensgorio kept 
in Windsor Park. This may perhaps be the place to mention 
that in the Eeporb refid April 1837 the Council "had the 
gratificetioi) to call the special attention of the members to 
a donation fi'om Her Eoyal Highness the Princess Yietoria,” 
consisting of a pair of those pretty and interesting little 
animals^ the Stanley umak-deer. D^uring the fifty years that 
have elapsed since thii first-recorded mark of interest in the 
aodety on the part of her present Majesty, the Queen and 
liL^r hmdly have never failed to aliow their regard for its 
welfare whenever any opportunity has arisen, of which the 
acceptance of the i^roaideaey by the late Prince Consortp on 
the death of the Earl of Derby in 1851, wjiu one of the 
moat signal insUnccs, The advantages which the Society has 
received from the numerous donationa to the Menagerie, and 
the constant kindly intetest shown in its genera] progress hy 
ITEJL the Frince of Wales, are so continually tefore the 
obHen'ation of the Fellows, that 1 need acoieely do more than 
idlude to them here, beyond stating that in no year of the 
Society's exiatence lias the umaber of vi si tors to the Goidenii 
or the Society's income been so great as in 1876, when the 
huge eolls^ction of animals brought from India liy His Royal 
Highness formed the special object of attruction. 

Except for the collection, necesaarily of limited extent, 
exhibited in the Tower, and a few othet^ having tlieir origin 
in commeiciol cRtarprifle, as Afr. Croisse's menagerie at Exeter 
Change and the various itinerant wild-beast shows, thero were, 
before the foundation, of the Society's Gardens, little raenna in 
the country of gaining knowledge of the strange forms of 
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coEotic nninia! lifti with wliich tho world abounds An ex- 
toiiBivc, wdi-arranged^ and well-kept collect ion, wliere tbo 
circimistAiicea of exhibition were more favoumMe than in the 
inatitutions jiiat referred to, seemed theu to fulfil a nationaS 
need, ea the rapid!j-actpiifed popilmtj’ of the Soeict}' already 
alluded to testifiesi Indeed, w hen we coodder the amount of 
enjoyment and instruction which has been afforded to the 
24,572,405 vMtora who are registered aa having entered our 
Gardena from their first opening in 1828 to the end of last 
year, it is ea^ to realiso what n the country would have 
HUStained if they had not existed. There waa a penod, it is 
true, in which they fell rather low" in popular favour, the 
record of 1847 flhowing both the amsillest nuinber of vidtoiu 
and the lowest inoome of any year in the Society's existence. 
A new era of activity in the managemeift of the Bodety's 
aflairs was then happily biangnrated, which resulted in u 
prosperity which has coniinued ever emec* with only EUght 
fluctuations, arising from causes easy to be understood—a 
prosperity to which the scientilic kuowledge, aeal, and devotion 
to the aflaira of the Society of our prci^eiit Secretary, ably 
seconded in all nmttera of detail by, the ReBldent Super in- 
tendentp have greatly contributed 

Among the great improvemenU which have been gradu¬ 
ally effected in the Gardens in recent years is the ettetion 
of largerp more commodious, and tuore sul^tautial buildinga for 
the ocoommodation of the animals than those that existed heforu. 
A few examples will suffice to illustrate the fluccesaive steps 
that have been taken in this direction. The primaiy habita¬ 
tion of the lions and other hirge feline animals waa the 
building neat the north-cost corner of the Gardens, which many 
of U8 may remember a Eeptile-bonee, and which has beou 
lately restotud as a dwelling-place for tbo smaller Ckraivoro, 
The Council Eeporte of the period fr^uently speak of the bad 
accommodation it afforded to the intnateSp the consequent injiuj' 
to their healthy and the disagreeable effects on visitora from 
the closeness of the atmosphere^ In September 1843 the 
terrace p with ita double row of cages bencathp waa completed 
and the report of the following spring, speaking of thia as. 
'^ouo of the iDost important works ever undertaken at the 
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Gardena,^ coagratul&tca the Society upon the fticC tliat the 
nntieipationa of the inorejised health of this iutenis&tmg portion 
of the eolieetioUp reBulting from a froe exposure to the external 
air and total absence of artiGcial heat, have been fully realised. 
The eOects of more air and greater exercise Avone indeed said 
to have hecouie visible almost [mmcdiatelji Animala which 
were omaemted and sickly before their removal became plump 
and sleet in a fortnight afler^ and the appetites of all were 
so materially increased that they began to till and eat each 
other^^ TliiSp however^ led to on inamediato mcreose in their 
allomiice of fixd, since which time, it is stated, no further 
accidents of the thid have occurrecL Aa this stTiictuie, 
looked upon at that period as so great m improvement upon 
its predecessors, stiU remains, ^though adapted for other 
inmates, we all haii'e an opportunity of contesting the sjEe 
of its dens and the provisioii it iiSbrds generally for the 
health and comfort of the animalbr and the convemence of 
visitors^ with those of the magnificent building which super- 
seded it in 1876* 

In the report of tlie year 1340 it is stated that the only 
work of ccmsiijerahle Magnitude undertaken emiK the loat 
anniversary Avae the erection of the ^^New Monkey-houoej'’ 
and the Council speak Avith great satisfaction of the eub- 
stantia] nature of tlie structure and the superior liocommodatJon 
which its internal arrangements were calculated to afford to 
its inmates. 

Many of ua may remember this building, which stood on 
the space now cleared in the centre of the GardonK Twenty- 
four years after its erection, in their report, dated April 
XS64, we find the Council speaking of it as "what is at 
piceent perhaps the most defective jmrtion of the Society's 
Garden eStablishraent/' and the erection of a second "N&w 
Monkey-house** was determined upon. This is the present 
light ai]il comparatively airy and spacious buHdlng^ the 
superiority of which over the old one in every respect ie 
incontestable. 

Up to the year 1843 the only attempt Avhich tmd been 
made to familiarise the visitors with the structure and Inibita 
of animals of the class Heptilla was by the occasional display 
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of a pair of p^thoDfl, which were kept do«^l]r €o?erod in a 
box of limited dimeosioas in one of the giiuillej: Carnivom* 
housed. In 1849 the huihling which had l>eea rendered 
vacant* bj the removnl of the Honfl to the now temice was 
fitted up with caaee with pkte-glase fronts on a plan entirely 
novel in tbia conntryj nnd which for many yeura afforded an 
Lnstmctlve exhibition of the formSj colonre, and movements 
of many epeciea of aerpentflj llsarda^ and crocodiles. I'Kis 
house w'as a vast improvement upon anything of tho kind 
ever Been before; but the contrast between it and tho presetit 
handsome and spacious building so recently erected in the 
aouth-castem comer of the grcninds a (Fords another illustration 
of the great progress wo arc making. 

If time allowed I might •also refer to the Mephant-housep 
completed in 1870, to the InsecUhouBep opdhed in 1881, and 
to various others of le^ imporliance. 

The erection of these* bouBes bus necessarily been a very 
costly undertakings in fiictt since what may be called the 
reoDnstmetion of the petmaaent buildings of the GardenSj 
which commenced in the year 1860i more th^m £50|0OD has 
been expended upon them. It is (inly in yeara of great 
prosperity, when the Society's income iiaa considerably exceeded 
ita neoc^rlly large permanent expenditure, that works euoh 
m those am bo undertakeiL 

Much as has been done in this direction, we must all admit 
that there is still more required The buildings of to-day 
wHl, we may even hope, some day seem to our sucoe^rs what 
the former ones appear to ua The old idea of keeping 
animals in small eraiupecl cages and dens, inherited from the 
Tower and tniveUiug ^vild-beaat sbow's, still lingerB in many 
places, Wo have a responHibility to our captive animals, 
brought from their native wildg to ndmster to omr pleasure 
oud instruction^ beyond that of merely supplying them with 
food and shelter. The more thdr comfort can bo studied, the 
roomier their place of captivity, the tnore they are surrounded 
by oonditions reproducing those of their native haunts, the 
happier they will bo, and the more enjoyment and instruction 
wo shall obtain wbon looking at them* Many of our newest 
improvementa are markedly in this direction. T may ispeciaUy 
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mtmtioD the new inclosure for yitild sheep near the Lion- 
houBO in the South Garden p with it^ picturesque rock work and 
fall of water, and the large Aviary for herona and similAr 
birde jost completed on what used to be called the Water- 
Fowls' lAwu. 

All such improvements cae^ however, only be carried out 
by the oontinn^ aid of the public, either by becoming per¬ 
manently attached to the Society as Fellows or by Ykitiiig 
the Gardene. I trust that this brief inecord of the principal 
events of the Society's histoiy will ehow that such support 
is not undeserved by those who have had the management of 
its af&lra 
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WHALES, AND BRITISH AND COLONIAI. WHALE 
FISHERIES^ 

Wji¥?f iifllced by yom Cauacil to lecture tipoQ some subject 
with nuturaJ bis^ryp it occurtwd to po tbftt tbe 
greut link between Britain and all her Colotiiea wiis the ocean, 
and tliat, thereforOj something concerDing it$ animal inbabitanta 
might bo interesting to JLbose whose avocationa and ejtuation 
in life call them to traVE!rse ita pathless Even 

oidiiiary voyage, sueb as is netefiaitntctl by any intcrcouJfae 
botweod a Colony and the Mother Country, eome familiarity 
may be acquired with the gigantic deni^ns of the deepi but 
the knowledge of them so gained ie gcncrnlly so slight end 
superficial tliat 1 venture to think that some more accurate 
and definite information about tiiem would be welcome. The 
subject I have cho^n is* however^ so large that 1 can only, in 
the limited time allowed on one evening, select a few of the 
more interesting foaturea in the history of these remarkable 
iinimah^t both from the point of view of the uaturebst end in 
their relation to humun civilisation nud oommorce^ 

In the admiiuide flketch, by our greatest living natuialiatp 
of the history of the science of comparative anatomy during 
the preaent oenturyp appended to the recently punished Life 
Sit Jlichard Owen, Professor Hustley (says: “ Take, for 
example, the question whether a whale is a fish or not, which, 
I observe, is not yet quite settled for some people. Aa the whale 
ifl not a little like a fish outside, and lives pornianonlly in the 
sea, why should it not be clua^ with the fishes 1" Before 
proceeding to answer tUie question^ 1 niiist ask another. In 
* LMtwe it the EojiJ Col™id laatilutifl, sth Jmmtt 1805. 
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what do you usa the term " fiah " f It happened to me 
ft few years ago to reeeire a semi-ofSoial inquiry from the 
Colonial Olfioe, as to whotlier a lobster was a fish, bceauso 
an ituportaut point in the dispute between the French and 
English about the Newfoundland fisheries depended upon the 
mterpretatiou of an old treaty in which the word fish " 
OQcnrg. After giving the modern mtumlistH' definition of a 
fish, by which a lobster is clearly excluded from the dasa, of 
course 1 felt it nceei^ry to remind my correapondcuts that in 
such a ease the real answer to the question lay in the eeuise in 
which the word Wiia used at the time of the treaty, and by 
those who were parties to drawing it up, and if that could be 
ascertained it would be Icoro to the point than the strictest of 
seiontific delinitious^ Now, on turning to what waB, in the 
beginning of the present century, our greatest aubhority on 
the meaning of words, I find in BistiDiutTy (I now 

quote froin Todd’s edition, 1 Si 8) ” defined as “an animal 

that inhabits the wator/^ ’Without doubt this w^as the general 
and popular view% as the universally used expressions shtit-^h, 
lobster and oyster whale Ji^erieg^ and even seal 

fiaherii^, abumbintly testify- ^ therefore cannot say that in 
a certain vague and antiquated sen^ of the word, ** fish " may 
not be applied to the animals of which I propose to speak 
to you this evening. This must not, however^ cause us to 
forget that, tested by the light of modern scientific knowledge, 
a whale is in everything essential in its etructuro entirely 
neinoved from the class of animals to which jsoologiats now 
rtetrict the term “ fish/' a very dearly defined group of cold¬ 
blooded creatures, breathing by means of gills the air which 
is rliasolved in the water in which they swim, with lowly 
organised brain, and producing their young from egge, mid 
after they sro bom not nouriebiug theni by the mother's milk 
—in all of which* and many other Lniportant chataefcerSi 
whales are entirely reittoved from them. In fad, its Professor 
Huxley contmuea, in response to the question with whicii I 
stopped the quotation :— 

The btiawier, of coome is, t1i*t the manient oni? comparea a whale witli 
any one of tbe thouMndfl nf cirdinary tlie two are seen to diffiir in 

aJmoat tTcij partumW of atrtittnre and, mDreover, In nil ihoa* pobito 
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in tbe while dWm fmni the fUh, U agrees witli ordlm^ muntpals. 

Therefore the put the whiles into the Aanie clftss ifilli the mam- 

mils, ana nut mto thit of thft fishes. But thii conduaion ini|aies th? 
n^uiiiption that aniznib should be amiiiijfid acootdin^f lo the lotalily of 
their rewmblimcei It lueanji thit the Ukemisdee Ln ilniclure of wh^es 
ana miininflU are greatly loone numerous and more clot* thiui the like- 
nefisee between whiXos and fishes. 

It nlso tutanSji if tlie derivative hypotbeais of lUiitiial apooies is 
irtie^ that the ’whale Ls fur nioiro nearly relaied to^ Bay^ i\ horse 
or a cow than it k to a cod ot a Bburk. 

It is decided, then, that, from the point of view of a 
zoologist at ilU avents (whatever the tiehexiriftn and the man 
of business^ tnuj continue to say},* tho^’whales and thoir ulliaa 
belong to the class ifaBifflcrfjfl, and not to that ofJHsct^ We 
can eoflily fix their plate Ln that dasa as constituting a distinct 
and clearly defined order, the Cetacea, derived from the Latin 
word €€tM4 — a whala * Although the term ■' ’whalo' is 
generiilly, if eomewhat vaguely^ reatricted to the larger and 
Doiddle-sizc^l mepibers of the order^ the smaJiler oneSj contnionly 
called “ dolphins " and porpoLBos/' to all intentB and pnrposea 
belong to it, and no iiuo can be drawn to Boparate them o^e(?pt 
eiae j and even in this respect there ia a regular gradation 
between the colossal rorqual of 80 feet in length to the 
pontoporia, or dolphin of the eatmry of the La Plata, which 
scarcely exceeds a yard from snout to tail. On this occasion, 
after a few general obeer^^ations on the gronpi T prope^e to 
limit myself almost entirely to the larger speeieSj to which 
the term ** wbde is most especially appropriate, and which 
have the greatest intensst to man, on account of the industries 
to which tho commercial value of their products gives 

Taken altogether^ ^ I have mentioned, tbe Ctta^^a 
conatituto a perfectly distinct and natural orde^ of mam- 
mala, cbaraetcrised by their purely aquatic mode of life 
and external fish-Uke form. Their bedy passes anteriorly 
into the hwid without any distinet cson&triction or nock^ ond 
posteriorly tapers off gradually to the tailp which is provided 
with a piir of lateral pointed expansions of skin, supported 
by dense libroxis tissue, called “flukes,"^ forming togpther a 
hoTi^ontally placed triangular propelling organ, quite dilTercnt 
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from the vertical I j-placed tall-fm of a fifih, Tlie fopo limbs 
are redaeed to the condition of Hattencd ^laddles^ encased in a 
oontinaous akin^r showing no extenm] sign of division into 
ann, forearmp hand, or fingeiB, and without any trace of 
nailiL There are no veatigea of hoid limbs visible externally^ 
althougb in many species nidimenls of the hip and thigh bonee^ 
and of the muscles and joints connecting them, are found 
buried far away below the aurface. The general surface of the 
body is smooth and glistening and devoid of hair^ the absence 
of whichp as a preserver of the animal heat, is compensated for 
by the remiirkable layer of dense fat or “ blubber" immediately 
beneath the akin. The whole ot^ganisatioo necessitates thdr 
life being paassed entirely in the water, m on land they arc 
absolutely helpless; but they hav^ to rise very frequently to 
the surface for the« purpose of respiration. The position of the 
respiratory orifice, nostril, or " blowhole^ on the highest part 
of the head is very important; for this mode of life^ since it is 
the only part of the body of which the exposure above the 
Surface is absolutely necessary. Of the numerous erroneous 
ideas counocted with natural history* few am so widespread 
and atm ao firmly bdieved, notwithstanding repeated ex- 
poflitcions of its fuLdly. oa that whales spout out throngh their 
blowholes water taken in at their mouth. The f^t is^ the 
"spoutingp” or more properly ^blowing," of the whale is 
nothing more than the ordinuiy act of tireathing, which, 
taking place at longer intervals than in land animals, is 
perianued with a greater amount of emphasisjL The moment 
the animal rises to the surface it forcibly expels fiom its lungs 
the air taken in at the kat inepiratioUp which of course is 
highly charged with watery vapour in consequence of the 
natural respiratory changes, This, rapidly condensing in the 
cold atuio^here in which the phenomenon is generally ob¬ 
served, forms a column of steam or spray, which baa been 
erroneously taken for waten 

It also often Imppeas, especially when the surhi^ of the 
ocean is agitated into wavea* that the animat gommeiicea its 
expiratory puff before the orifice has quite cleared the top of 
the waterj some of which may thus be driven upwards with 
the blast, tending to complete the illusion. In hunting whales 
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the harpron often piercca the lungs or ulr pai^^ges of the un- 
fortunute vie tiro p iind then fountnim^ of blood may bo forc^ 
high in the air through the blow-holeSp m commonly depicted 
in scenes of Arctic adventure; hut this i& nothing more 
(dlowanco being made for the whale's ptsouliar mode of 
breathing) than what alwoja foUows severe wounds of the 
respiratory organs of other w arm-blooded anituala. 

The Cfimm all subsist on unioml food of aome kind One 
genns alone (^be killers^ Orca^ eat other warm-blooded aninjialSp 
lis seals, and even membet^ of their own order, both largo and 
small. Some feed on dsb^ othere on small Roating cnistacea, 
ptoropode, and incdusio; while the staple food of many b 
constituted of the various species of foephalopoda (squid and 
cattlehsh), which abound in some seas in vas|[ quantities. 
With Borne exceptions they axe gofierully* tiiuid, moffensive 
animals^ active in their movements, sociable and gre^rious 
in their habita They ai^ remarkable for the great care and 
affection wdtb which they treat their young. 

Among the existing members of the order tliere ore two 
very distinct types—the toothed whal® and the 

whalebone or baleen w'halea which present 

throughout their organisation markedly ^iistinct stnictural 
cbarecE-erSj and have no ttanBitional forms between theiiL 
The giantt^ of the order* of which I am about to apeak, 
contain representatives of both groupst 

The whales that have teeth and no whalebone are far the 
most munerous, ond include aU the smaller members of the 
ordetp the Vfuious kinds of dolphins and porpoises, among 
w^hich are the fipesh-water dolpluus of the great rivere of 
India aod South America. Some of the modfimte-siEcd 
uni mala of this group, especially those spokcti of by sailorM 
under the vague designat ions of'" grnmpusefl “ " lKittlo-jio«ss," and 
” blaid^ fish ” (Orc<t, Bijp^oodf^n^ and Glcbkeph^v^ <^f Eoologiets), 
may l>e classed as whales, and fsomo of them, 03 well as the 
narwhal and beluga or white w'hale of the Arotio Seas, are 
objects of pursuit by man, and when captured yield products, 
moitkly on, of i^ommercial value. But time vrill only allow 
me now to s^ieak in any dehul of one spBcie^^ which 
greatly surpasses all the others^ not only in si^Ok but in value 
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and intemst, liaving long ^{forded material for a regular 
and irnportant branch of human mduBtry. Thia is the 
aaitnal commotily called the ^spenn whale/" known in hooka 
by its French name of cuchaiQi, or its sdontihc designation 
of which, tEihen altogether—not in 

length, but in bulk and weight—is the moat colossal of all 
anim^ds. 

Allhougli a contrary opinion prevailed at one timop it is 
now fairly well established that there ia but one epedes of 
sperm whale, which haa a lemarkably wide ^K>graph[cal 
distribution, being met with^ uaually in herds, or "schools'" 
m they are termed, in almost all tropical or subtropkal seas, 
but not occurringp es<»pt accidentally* in the Polar regions. 
Not nnfrequently epedmeus appear on the coasts of Great 
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Britain, but only aa aolitary Btragglerap or m dead carcasses 
floated northwards by the Gulf Stream, It ia remarkable 
that every case of these of which we have an accuiatie record 
has been an old male; The femalea and yoimg appear never 
to wander ao far &om their usual liaunta, although they have 
been met with m the Mediterranean, and even on the Athuitic 
coast of France. The aperni whale (Fig. 8) is a. strange- 
looking animal, and cannot be mistaken for any other 
cetacean. The h&id ia about one-thiid of the w hole length 
of the aniniulp verj*^ massive, high, and truncated in front, and 
owes ita huge eisie and remarkable form mainly to the great 
aceumiilacion of a peculiar form of oily matter, contained in 
great cells, connected with iho nasal passages, and filling the 

* Al\ Uit hgaiti wbkh tkb puptr m with ih^ krnd pti- 

isSAfllQD qf d]« paMMiisii, A. A a BImIe, from Flwcr A L>-dftfckBt'a 

JkrnH<u£«^4 ihi Siudjf JfaNijutAfr, 
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large hollow on the upper surfcice of tlie skulL This oily 
matter, liquid at the natuml temperature of the bod}\ 
crystailiees when cold^ and yields when refined the spermaceti 
of oomiuerco^ so valuable in the manufacture of surgical 
niutments and candles. The nostril or--blowhole " is single, 
in the form of a longitudiaal dit, and placed, not near the 
top of tho bead, m in tnost other cetaceans, hut near the 
front end of the great snout, and mthcr to the left of the 
middle line. Consequently tbe " blowing " of the sperm 
whole is so difTerent from that of all other speciee that the 
whalers can reeogniac it at any diatanceL Tlie steamy jet^ 
instead of being double and projected dir^tly upwards, os in 
an ordinary fountaiu, which ia the i^ise with all the large 
w'halcbane whales, is single and directed ohliqueW forward 
Tlie opening of the mouth fa on the under^ aide of the head, 
considerably behind the end of the snout The lower juw 
is extremely narrow, and lais on each aide from twenty to 
twenty-five stout oonical teeth, which funiish ivory of good 
quality^ though not in auAicIcnt bulk for moet of the purposes 
for which that aniclc is requirei The upper teeth are qiilte 
rudimentary nnd buried in the gunn The pectoral fin, or 
flipper, is short and brood, and on \he back^ where many 
whales have a dorsal fin, there is a scries of tow, rounded 
protuberances, scarcely to be caUed fins. The general colour 
of the Gurface is bkek above and gmy below, the colours 
gradually shading into each other. The food of the aj>enn 
whale couaists mainly of various species of cephatopods (squid 
and cuttlefish), but they also cat fish of considerable sire; 

Tim length of the eperm whale has been, as is always the 
cose in which sue ia tlie moajt striking ehoraGteristic, greatly 
exaggomtecL CHauts are alwaya said to ba much larger than 
they reiilly are, as tested by rigid menstirements. To say 
nothitig of the fabiilouB dimensions given by older writers, 
even who had immense opportunities of actual observa¬ 

tion, Gays that one captured in the Jap^ln seas measured 84 
feet in length. Such statements, however mtended in good 
faith, can never be mlied upon; the difficulties and Bource$ of 
fallacy in making such measurenientB art very gxest^ (ind we 
are not asBured whether the length is taken i as it should be^ 



^VIfAl.ES Am? ^//AL£ 


xiir 


15a 


ia u atiaigbt Ui^o the fratit end of the and the 

midiile of the cad of the tail, or following tlie eim^es of the 
aiirface of the body, which of eoiirsa would give a consider- 
ablj greater length. 1 have taken paina to obUdti careful 
Miejismtuaeota of all the ekeletoiiB available of perfectly udiilt 
or even aged anjnmls in variouB miiBeums which t have viMted, 
and it is curiouA how nearly alike they are. Allowing for 
the distance between the vertebnn and for tho soft parts 
at either end, about 55 feel aeema to be the uaual teugih of 
the male sperm whale, and I have never been able to find any 
RnbetAbtlal proof that any one hns even attained the length 
of 60 feet, fairly measured. The Hkekton at Burton 
Conshible, prepared frqtn. a whale wliich camo ashore on tho 
Yorkahbe coast in 1835> is that of a very aged nnimalp and 
now meaini^ 48,feet 4 inehes in length, the vertebrae being 
artfenlat^d in dose apposition* but oven if 10 feet are allowed 
in addition, this would not bring it up to 60 feet In the 
mufieuiu of the Eoyal College of Suigeous ia a lower jaw 
presented by the late Mr. W. L Crowthor, of Holsarl Town, 
which waa conBidened as that of the hugeat sporm whole ever 
killed in the TaanuinijiLi seas, and quite unique on aocoimt of 
its ska It only mesfetires one inch more than the jaw of 
the Yorkshire specimen. The female of this species, coiitraiy 
to what occurs among the whalebone whales, is very ninch 
smaller than the nmle. 

The products of the sperm whale which render it 
commercially valuable when killed are (1) Sperm oil, obtained 
by boiling the thick coating of blubber which everywhere 
envelops the body of the animal; (2) apennaceti, contaiiied 
in the great cavity on the top of the head: (3) ombergrisj 
formerly used in medicine, and now in perfumery—a con¬ 
cretion formed in the intestine of this whale, and often found 
floating on the surface of the skis it inhabits. Its genuine¬ 
ness is proved by the pnesenoe of Lhe homy beaks of the 
oepbalopods on wliich the whale feeda 

The capture or "'fishery'" of the sperm whale will be 
spoken of bter oa in conjunctiou with that of the other species 
of whalasL 

All the other Large whales which are of importance to man 
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belong to the gitinp caUijd “ whalebone whales," becnuae they 
are provided with a TOJimiltiiblo appuratvts in the tnouth for 
the purpoae of obtaining their food, to which the rather 
miideadiiig name of “whalebone^' has lieen given,—a name for 
which natnraliflta have snbetituted "baleeu*'; but the fonnor 
U eo completely engrafteiJ Luto our hingtiage, cHpcdaUy in all 
Ootumetcial trauBactions conneetcU with the subject, that it 
will probably last aa long as the material itself, although 
it ia now well known that it haa nothing to do with " bone ” 
ill the ordinary acoeiitation of the word. What whalebone 
actually ia was appaitsntly a niystery to our forefathers. 
Itelon in 1551 hazarded tha conjoctuis that it was the cye- 
hrowTj of the whale; but others thought tlmt it wtia the 
apparatus by which it steered itself through tho water. This 
aotiou is pttjbjibly connected with the old feudal law cited 
by Blnckatone (vol I p. 233), that the tails of all wlades 
belonged to the Queen as n perquisite to fumish Jver Majesty's 
wardrobe with whulebcme. The whalebone whales have no 
teeth in either jaw (except some of a most rudimentary 
nature, which disappear fiven before birth), but in the place 
teeth usually occupy in the upper jaw, or rather upon each 
side of the palate, the wludebone grttwa. This conaists of 
llatteiied horny plates, sevenU hundred in number on each 
side, separated by a narrow bare interval nlong the middle 
line. The chemical composition and general chameter of 
tliese thoec of luiit, horui or hoot In mmute 

structure they moire nearly resemble the horn of the rlujio- 
tliEin any other similar growth. They are plaecd tranfl- 
versely to the long a;3cis of the palutep with Yeiy short 
betweeu them. Each pkto or blade ift somcwiiJit triangular 
iu form, with the base attached to the palate aad the apex 
lian^ng dowiiwartlfi Ttie outer edge of the blade is tiard and 
smooth, but the inner cflge aod apex fray out into long bristly 
fibres^ »o that the roof of the whale's mouth looks as if 
covered with hair, os described by Aristotle, Ab the bony 
palate is more or less arched liom before backwards, the 
blades are longesi near the middle of the series, and gradually 
diminish towards the froat and back of the moutlL 

The use of the whalebone to the whale is to strain the 

0 
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from the HtouU mmne molluscs crngtaceanB, or figh 
opcm which the whalea subdiiL In fi^[liQg they fill tlie 
mimciiBC mouth with water containing shcjab of th^so email 
ereaturea, and then on thdr cioaing the jawa niiid rBising the 
tongue, GO aa to diitiinhih the cavity of the mouthp the water 
gt^eatfiB out throngh tlie narrow intervalg Ixjtween the hairy 
fringe of the whalebone blades^ and escapefi through the lipSp 
leaving the living prey to be snvalloweih In the diOeient 
Idncb of wliaJee, whieh 1 shall now epeak ofp there are grtait 
difference^ in the character of the bftleen, lu the Caliromian 
grey whale an aiiimal which attains a 

length of from 30 to 40 feet, the baleen bladea are fewer than 
two hnudred On eachesido^ and fiLr apart, very short (the 
longest being from 14 to IG itichea in length), cf>aTse, iind 
inelastic, liglit brown or nearly wliite in colour. From this 
there is a gradiuil tiansltioUj through the rorquals or hnnera, 
the humpbacks* the southern right wjiales, up to the GriNimlanJ 
whflile,' which exhi hita this etructure in its greatest perfection, 
lioth for the purposes it serves in the smimal economy^ and for 
the uses te which it hm been applied by tnun. 

All the known whalebone whales may be divided into five 
different groups or as they aio called by naturalists, 

the first of which (genus Mtlarm) have long been distinguished 
by practical vvluders £ks “ right w'hale&p^ as they arCi cainparud 
to all the others, the right whales to catch, being of far 
the greater commercial value. They are readily distin- 
gtiUhcd e^cternally by tho x>®r1^tKtly smooth back^ without any 
truce of a dorsal fin, and by the akm of the throat und 
chest being also smooth,, whereas in most of the other forma this 
region presents a numbet of deep longitudinal plaits or furrows^ 
Of the right whalea there are two perfectly distinct forms^ 
though whether each of these tupreaeuts a single specie, or 
tan be aubdividod into several ^ h stiD a matter of uncertainty, 
and for our present purpose of little importance, os if ndnute 
investigation can prove that they are sepamblop they are moat 
closely allied and perlkjtly similar to all ordinary obijcrvation. 
The two formSp which I shtdl apeak of as species or kinde, aio 
the Giwnland or xuther Arctic right whfde (jBh/wjki 
and the southern right whale {Baiima amltaiU). 


I 
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Tlie Arctic right whale [Fig. D), full grown, attame 

the length of from 45 to 50 feet, a si^^e whieh^ as in the case 
of the sperm whale, has generally been greatly exaggerated in 
old descriptions. Aa ia apparently the ca®e ia all whalebone 
whales, but contrary to what occurs in the apem whale, the 
female is rather larger than the inakv Its external form is 
shown in Fig. 9, from a careful drawing by Hr. Robert Gray. 
In thia species all the pecuIiarUiea which distinguish the head 
and mouth of the whales ftora those of other mummals have 
attained their greatest development. Tlie head Is of enormous 
size, exceeding one-third of the whole length of the creature. 
The cavity of the mouth la fully as large as that of the body, 
chest and abdomen together. The jaw is very narrow 
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but greatly arched from before backwards, to increase the 
height of the cavity and allow for the great length of the 
batceu or ^ whalebone bhid^ The enormous rami of the 
lower Jaw are widely separated behind, and have a still farther 
outwanl ewfxsp before they moot in fronts giving the floor of 
the mouth the shape of an immense spooi:^ Tlie baleen blades 
attain the number of 380 or mono on each aide_, and thoi^ in 
the middle of the series have a length of 10 or sometimes 1 2 
feet They are black in colour, Bnei, and highly elastic in 
texturep and fray out at the inner edge and ends into long^ 
delicate, soft, almost silky, but very tough hairs. The 
remarkable development of the moqthi and of the etmetures in 
connection with it, which distinguiBhes tha tight wliiile among 
its allies is entirely in relation to the nature of its fml It 
ia by this apparatus that it is tmabled to avail itself of the 
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niiaute but highly natritious cniataceaa* and pterapods whith 
4warni in inuaense dioabi in th& it fiet^uenta The larger 
mouth euflblea it to toke in at one time a flufficient^ quantity 
of water SUed wuih tho«n smalJ organismfij^ and the length and 
delieate straelure of the baleen provide a sufficient stminer or 
hair-siove by which the water can he dnuned oCT If the 
halaeii were rigid^ and only as long as ia the aperture between 
the upper nnd low'or jaws when the mouth is shut, u space 
would be left beneath it when the jaws nre fieparated, through 
w'hich the w'ater sind the minute partidea of food would escape 
logethen But inatend of thia^ the longT slcnderp bniah-likep 
elastic ends of the whalebono bladea fold back when the 
ndonth 13 closed, the ftftnt ones pasmtig below the hiuder onCB 
in n chauiM^I lying between thij tongue ami the lo^'^er jaw. 
When the moutif is opened their elasticity causes them to 
straighten out like a liow unbent, so that at whatever distance 
the jam are separated the strainer Temaina in perfect action, 
filling the whole of the interval The racetianical perfoctioii 
of the amukgoment is cotaplebed by tlso great developmetit of 
the lower Lip, wldcb rises itiffly above the jawhonSp and 
provenie the long, elepder, flexible finds of the baleen from 
being carried outwards by the rush of water from the mouth, 
when its cavity is being diminished by the closure of the 
Jaws and raising of the tongue. 

If, iis appears highly probable^ the taowhead “ or right 
whale of the Okhotsk Sea mid Behring Strait belongs to this 
species, its range is circiunpolat, hut it is strictly limited to 
the icy seas of the north. " Though/" m S<;ar[imon says, " it 
13 true that these aniniala am pursued in the opea water 
during the aunnner months, hx no instance have we leameil of 
their being captured south of where winter ice-fiehle are 
ocessionaUy met with-” lu the Behring Sea it is E^Idom eeen 
south of the 55th parallel and the southern limit of its range 
in the North Sea lias been asoertoined by Eachricht and 
Bernhardt to be from the east coo^st of Greenland at 64" K lat, 
along the north of Icfiland towards Spits^bergen. Though 
found in the seas oa both aides of Greenland^ and pasaing 
freely from one to the other, it is never seen so far south as 
Cape Farewell- but on the Labrador coast, whero a cold 
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j^lruam sets dowu frDtu tbe north, ite T^mge ia aoraewhat 
further. There ia no nuthentb instance of haying been 
seen or ciptimKl upon any Eiiropcan coast. 

The fiouthem right whale, or "black whale ^ (Fig, lO^ns it 
Ls often ealied by w^haJets, attains about the same length as 
the last, but differs in being more alender in forni^ in possessing 
H smaller head in proportion to the bodjj shorter lialeon 
(scarcely inore thEin liidf the length), a difforentlj shapeil 
contour of the npjJOr margin of the lower lip, and a greater 
number of vertebt^ Animals of this group closely resenibling 
each other have been found abundniillj in the tempemto seas 
uf both heniiapheres^ North zVtkntie and North^Paciflc (where 
they are rcg^ilnrly hunted by the Japanese), and in the 
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neighbourhood of the Cape of Good HopOj Kerguelen's Islandj 
AuEtralia^ and New ZcaJand^ but accordiiig to Captain Maury's 
charts they are never or rarely seen in the tropical seoei It is 
chiefly this supposed isolation of distribution mther than any 
constant diatinetivo charocterB which has given rise to the 
idea that the North Atlantic whale (called 
the Ja^uineBe the Cape whale {fl a^slr(du% and 

the New Zealand whale {B, aniipi^iirU'm}^ must be of diflerent 
species. UntU more uumerona specimens of skeletons are 
procured for pur museums, or more accurate dcRCriptions can 
be obtained, the question cannot be satisfiictorily determined. 

Tim whidebone w'hales, not called right whales* ore (1) the 
hompl^ftck or ** hunchback " (Fig^ 11)* so call^ by 

whalers on aooount of the low hnmp-like form of the dorsal 
fin. In Dudley's o^amunt of the wlialc^ of the New England 
coast (Fhit\ Tmm. 1725), the fourth Erpedes is The bunch 
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or btunpljiuek wbale, distiDguialifd from the right whaJc by 
hflvidg a bunch etan^g in the place where the fin does in 
the finback. Thia bunch U as big as a man's bead, a foot 
high, shaped like h plug pointing backwards." A better 
distinction from all other wbalcboije wlndes is the immetise 
length of the i^eetoral tins or flippera, which are indented or 
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niDgcd from 45 to 50 feet. TKe plsites 4tro short tiod 

broody and of a deep blade colour' Tim T^bale Ims a very 
wide rangt^p being fouiicl, with no inipoiliant diffiiriencea, in hotli 
the Korth and Soutli Atkntic and Padfle OceanSp und from 
Gr^ulaud to South Georgiy Wljen eanght it yields a fair 
supply of oil^ but much l£stk3 thim the ri^ht whales^ and ita 
vrhalebane ia of very inferior quality 
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(2J The rt^rqualH^ or (Fig. 12). Th^ 

have the plicated skin of the tliroat like ttiat of the humpback^ 
the furrows being tnote numerous and do^ act, but the 
pectoral fins are comparatlvdy emails and the domt fin 
distinct^ compressed^ and ttiangulnr. The head is com¬ 
paratively small and flatp and pointed in fronts the Tvhalebone 
abort and coarse^, the body long and deuder^ and the tail y^ty 
much compressed before it exiHinds into the ** flukes*" The 
rorquals are perhaps the moat abundant and widely distributed 
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of iJl Lht! whal^, lieing foiiiiil in a]l sciia, except the oxtreine 
Arctic aad probably Aiitaictic regions. Owning to the sidhII 
jiiid inferior quality of their whalebone, the com- 
pLiratively liMityeil omonntr of hkibbor Or subcutaneoim fat^ their 
great activity, and the diil^oulty of capturing them by the old 
metboils, these whaks were not untU recently an ohjKit of 
pursiuL by Avhnle'fishera; hut fsinca tbo Introduction of steam- 
veflsel&t and especially of explosive harpoons fired from guns in 
the place of those hurled by the himian hand, a regular fishery 
of " finbackshas been established on the coast of Fiiuaark, 
where many hundreds are killed eveiy year, their bodies l«ing 
towed to shore for the pnrj^ose of flenging. Some of the 
rorquals attain the largest size of any cif the (^€ta€€a^ the blue 
whale {Balctnopttm not uiifrequcnt in^tho Eritmh 

Seas, reaeliing a length of 80 or per Imps 85 feet when fully 
adult. On the other hand, one common species (B. rt^tirala) 
novor exceeds 3 0 feet in kngtb. 

(li) Besides these there are other two forms of wbaleboioe 
whales not rHskoned right whales, the grey whale of the 
North Pacific and a aiuall and very 

peculiar species from the seas around New Koftland and 
Australia mar^in^ia); hut these being very local 

in distribution, and of little value except for nnistiimifl^ are 
more interestiug from a scientific than from a commercial 
point of view, 

I now prfs>eed to the next part of my subject—the pursuit 
jaid capture of whales by man for the sake of the tuatermls 
they yields which are of value la commerce. The method 
univerSfiUy followed is attacking the animal when it comes to 
the surfiiJce of the water to breatlie hy moans of a weapon called 
a haq^ionj with an iron sharp-ptiinted Imrbed liead, and to 
the shaft of which is attached a strong line In farmer days 
this wi^ts always thrown by the liEUid, and to do so effectually 
requireil great skill on the part of the man who wielded it. 
Now the harpoon is generally projected from a gun, whidi 
carries a consider^ibly greater ^stance than could be traversed 
by a hand-thrown weapon, and the necessity of approaching 
so closely to the aniinal is avoided, Vorioufl methods to 
incTf^^ the efficacy of harpoons also been introduced 
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including devices by vfhith they explode withiti the body of 
ihc victim. Long atmight spears or knees are also used to 
despatch the snimal when it lias been eecnied hy^the line 
uttoched to the batpoon. The whole is olwiyB appronched 
by lowing in a. lujat os doscly to it t^a necessary. These boats 
may be directly contjectetl with a station on the coast or with 
n ship out at sea. This gives rise to the priumry division of 
whale fishing Into two principal methods; shore fiahing and 
npeu-ses. fishing, both of Which are extenaively practised in 
%;ariou 9 parts of the world, Tn the first, a look out is kept 
from a station on some projecting headland, and when a whale 
appears witMu sight signals are given on wliich the lioats go 
out in puisuit* and when a capture takcis place the liody is 
towed to ajiore foe the purposp of obtaining its valuable 
products. In tit? Bccood, the ships sail to some distant part 
of the open sea, where it is supposed that whales are likely to 
be met with. The look out in kept freau the " crow's nest *’ 
on the nmathead, and the Laits being all in readiness row out 
in piiTsnit the moment a whide is sighted, and if succcsiful 
tow their prey to the side of the vessel 

As 1 mentioned before, elU cetaceans have immediately 
heueath their akin, and closely conncctetl with it, a very 
denso hiyer of what U called " blubber," in huge whales os 
much as a fool in thickness, composed, of a network of cellular 
tissue, the interspaces of which are filled ivith oil. This 
kyur, tliough so adherent to the outer skin as to bo sepaiuted 
from it with difficulty, ib only connected with the fleBh or 
muscles which lie below by looee tissue, and so is easily 
stripped offi With a large wliale this process, called " Hens- 
ing," is eflecteil as follows. If the animal Is caught ut sea, 
the eareasa is lavhed alongside the ship, and men with s^es 
in their ahecs, desoend upon the slippery surface, and j«ith 
large aharp-edged spades perform the cutting port of the 
operation, having first fixed, by means of a hook, a strong rope 
into the blubber at the junction of the head and the b<Kly, 
This rope runs over pulleys fixed to the rigging of the ship, 
and the blubber, separated by the spad^ into strips sbonb 
two or throe feet broad, k gradually hauled up on to the 
deck of the ship. The cuts being made in a spiral direction 
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ruund the body of the whale, the bluh^^r ia stripped off 
froftt head to tail, mueh afl a spiral roUer or bandage might 
bo, the Vriy of the whale meanwhile perfontiing a rotatory 
raotioQ, When the blubber is brought on board, it ie cut up 
into ainaller pieces, and q,ither stowed in casks or tanks to be 
brought home to undergo the nejet process, that of " trying 
out," or if the voyage is of lengthened duitilion, iis in the case 
of the South Sea whalers hailing from European or American 
ports, this is done on hoard the ship. It ainiply consiata of 
boiling the blubber in large iron poto until the oil is Bcparatcd 
from the meah of eelluhtr tissue which containt^ it, the latter 
being generally used, for fuel in subsequent Iwilings. In the 
arse of the sperm whale the upper surface of tTie great head is 
opened, and the liquid apergpjeti is baled out of, the cavities 
which contain it. and in the case of the whnlebone whales the 
whalebone is removed from the month. All the rest of the 
aiimial being useless is turned adrift into the sea, and speedily 
becomes the prey of vomcions shEirka and other fish tmd sea 
birdi When wimles are caught near thjs sboi®, aa in many of 
the "fiBhories," from boats without the intervention of sea¬ 
going vessels, they are towed into ^ehnllow water for the 
purpose of flonaing and removing the whalebone. 

The earliest known regular whale fishery is tliat w'hich took 
place from the Bosque towns of France and Spun, Bayonne, 
Bijirritii:, St. Jean de Loz, Fiieutermbia, St. Sehaatian, Guetana, 
Ondiirroa, and tunny others. From the tenth century onwards 
Lhft hardy fiahermea of the towns and villages of this coast 
pursued the AtLuitic right whales in the Bay of Biscay, at 
first only catching theru from ojicn boots near the shore, 
but afterwards, as the whales became more scarce and the 
whalers more adventurons, following them in ships across tho 
Atlantic, to the Bermuclaa, Jfewfoundland, and loehyuL from 
this souice all the whale oil and all the whalebone used by 
our forefathers down to tho year 1600 was derived. Queen 
ElizHljoth and all her court depended upon the liisque fisher- 
jnen for the moat prominent characteristics of their costume. 
The supply was, however, diminishing when the attempt to 
discover the North-East route to China, about the close of the 
sixteenth century, led to the opening up of tlie sea between 
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Greenland and Spitsbergen, and the diftcovery of the Arc tie 
right whale, an animal up to th&t time pTaetically unknown 
to man. Tlii^ being mtich more wlnobk^ both on ^pconnt of 
the larger quantity and finer quality of the whdebone it 
produced, and also the larger omoijnt of oil, for miLny yean 
attracted the priiicdpal attention of the w'haling ship^ of 
Europe. The EiiglLsb entered into the buainees at a very 
^rly periodi bnt^ being unacquainted with tho mothoda of 
capturing whaleSj engaged Basque harpooaera for all their 
earliest voyageSp and closely followed their methoda. The very 
word " hurpoon ” is said to 1^ Boaquo, Tfao Dutch also took 
the fbhing up on a very extensive sc^e, and e&tabliahed a 
permanent settlement ufK?n tho northeni shore of Spitsbergenp 
which they jiamed “ Smeereiiibcr^” which was the tendezvons 
of tho whaling tl*et during the aunyner, and to which the 
blLibber was brought for lioilLng. In its most fiouriahing 
period, about the year I SSO.the Dulih wbalo fishery employed 
as many oa 260 flbip$ and 14,000 mem Wlicn, however, the 
whales became acarear in the neighboudiond of the coasts and 
the ^bips had to sock them further in t!ie open sea, it 
found inora economical to bring the blublwr direct Ut llolloiidp 
and Smecremberg was deserted The great war at the end of 
the Lu^t ccntuiy^ in which England kept iKJssession of the 
North Sea. pul mi end to the whale fisheiy, not only of 
HoUaud, but of FDmee and of all other countries which liud 
engaged in itp and henceforth we maintained a monopoly of the 
trade. From the year 1732 to 1824^ our government paid 
bounties, amounting altogether, it is calculated, to £2,500,000p 
to vessels engaged in the northern wliaUng buRineaSp \vith a 
^iew to encourage the enterprise. The aliipa at first sailed 
from London, then Hull, Yarmouth^ and Wliitby entered 
into the fi^ld. In 1819 os many as ^ijcty-five shipa went 
to the north from IIulL Since 1836 no ship has gone 
from London, and now Dundee and Peterhead are the only 
jiorts in the British IsLiuda which keep up tho northern 
w'hale fishery, though on a much more Uniitcd scale than 
fortnerljv 

Tlie fisheiy between Graeulund and Spitsbergen, which in 
the last centuiy proved eo productive, L? almost 
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but that of DftVii) Stiaita mid Lancaster Sound is still re¬ 
munerative, owing to the very high price that whalebone has 
lately been fetching. At the beginning of the century the 
avenige^filue was from £70 to £90 n ton, hut a few ycnra 
ago a sale was effected the enormous sum of £2650 yjor 
ton; this is the highest price which has ever been given for 
it, and recently Jt has Bomewhat declined. In 1892 four 
Dundee veasels secured between them twenty-seTen whales- 
An averagfl-aisied Greenland whale will produce about fifteen 
hundredweight of whalebouo and about flfteeu tons of oiL 
The Greenland fishery logins early in Msy. and goes on Ui 
the end of September. A few vessels remain all winter in 
Cumberland lulct, ready to take advantage of the opening of 
the ice in the following spring. The Arctic flight wliale, 
called locally by the American w-halers t4ie “bowbead," has 
since 1848 been regularly Uuntol in the neighbourhood of 
Behring Strait and the Okhotsk Sea, where its eoutliem limit, 
to Sc?itiitiioDj is fibout 54 * 

Although doubtlesg mdividuiil spem whiilcs approoohing 
uoftr tho shoTOj especiflll^ in the ncighboiirhood of the right 
whnlo fi&beciesp had often fallop a pro^ to niMkp the s^yeteniatk 
capture of this speoiee is of recent dato coiu pared to that of 
Bome otli^r kiuda. It began about the end of the seventeenth 
century, from the AtLmtk coasts of Xorth America, especially 
the part then called Kow England^ drpt only from the 
ehore, hut aftenvords in se^i-going from N^intuclcet, 

Now Bedfonij, and other port^p which gcadunlly CJttended their 
voyages into the Indian and Paciiio OceaiuL From the year 
177B vessels engaged in this trade (naaisted for a time by 
Govenmient bounties) regularly left the mouth of the Thamoft 
for the South Seas, mahing voyages of throe or four years 
daration; but since 1S53 the buaine^ has boon a^ndoned by 
the English, and what little remahifl of it has entirely 

reverted into the bniids of the Aiuuricaua. At one time our 
Australian Colonics had a considerable number of ships 
engaged in the spemi whale fishery, and a few etill siiil 
every year ftom Hobart Town. Sperm oil has fallen so 
greatly in price that its production is now hardly a 
rGmunerntive induatryp aud it boa found a rival, possessing 
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nil the qualities which render it of special YuJue, id the 
oil of ftn filUed hnt much sninller of wliale, the 

bottJeDQse {Ifyptro&don), which baa consequently be^mo the 
object of a regular fiaheiy in the North Sea, especially by the 
Norwegians. ^ 

Let ma now return to the whales of the BfUkincSp the North 
Atlantic right whale. It is a singular fact that ita exiatcuce 
was quite overlooked by natnmli$ta tiU lately, all accoimta of 
it which are to bo found in the nmnerDua recordo of European 
whale fishing having been attributed to the Crccnlanil wbalOp 
which was aupposed by Cuvier^ for to have bad 

fui-inerly a much wider diatribution than now, and to have 
been driven by {he persaention of uian to ita present circum- 
pukr hatmta^ To the two Danish uatuiuliBta Eschricht and 
Eeinliardt ia due tlie credit of having proved its existence m 
a diatiuct speciea fTom a careful collation of nuniorous historical 
noticcfl of its Btructurep dtstribution, and habits, andp although 
they wore at ono tioio disposed to think that the species hacl 
become extinct, they wem able to show that this was not the 
case, an actual HpEcinien having been captured in the harbour 
of Sen ScbaatuiD in January 1854, the skeleton of which 
Eachricht was fortunate ^ough to ^ure for the Copenhagen 
Muiseum. More recently other spedineiia have been captured 
on the Spanish coaatp the MediberraiieaUp North America, and 
Norway, A skeleton has fortunately been ^cured for the 
British Museum, the e^^hibitiou of which ia only delayed by 
the want of a proper room in which it can be mounted In 
the North PaciGc a very similar if not identieol whale is 
regularly hunted by the Ja^>aacae, who tow the carcasses 
aahom for the purpoee of flensing and extracting the 
wbalclioue* In the tropical oeas, according to Captain 
Mauryb wlyile charts, right wholes are never or rarely fiocrii. 
but when the southern tmnpemte seaa were exploredi they 
were found to be abundantly inhabited by right whaloa 
called “ block whalea^“ so closely similar in character to the 
Atlantic and Japanese species thabp although di^^^cribed and 
named ae if distinct, at present no HaihifitctoTy and coDstaot 
charnctera Iiavc been pointed out by which they can be 
sopamted. Of courso this may oriGe from our very impcrfecti 
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knOfflKdgfl of tbeae onimala, very few fipediocns * Jiaving 
preaervL'd io mnsetmta, and still fewer aescurate deiacTiptionB 
and drawingB bave been made of recently killed individuals, 
notwith^nding the hundreds of thouaonda which have been 
Rbughtcrod from EritiBh and Ainetican ehipa during the present 
century. Just as its northern representative approached the 
coasts during the winter, and left for the open seas in the 
emmaer months, so these southern whiUes resorted to the bays 
and iulflU of the Cape of Good Hope, Australia, and Kew 
Zealand during the eouthem winter (May to October), and 
depai-ted for higher latitudes during the remainder of the 
year. 

Though oertiiiu numbers of the soiuhern r%ht whalca were 
caught in the open sen by American or Colonisd sjiips engaged 
mainly in the eperra whale fishery, the principal fishi^ at 
one time, as remunerative to those who pursued it as it was 
destructive to the wholes, wus oarriGd on from the abore, at 
first at the Cope, thcil in Auatralia ond Toauiaaia, and more 
recently in New Zealand. Of the latter we hove very detaUed 
aceomita in many contemporary works, Wakefield, Dieffenhach, 
and others, and a good epitome of its history will be found in 
Sherrin'a Jlandbook 0 / the FisJtery Aiap Zeedand (1886). 
Whaling vessels from America and England were in the habit 
of visiting the New Zeakud sesa for the purposes of their 
trade ever ainca tlie beginning of the century, but the first 
shore station vraa established in iSaT at Preservation Inlet, near 
the south end of tJie Middle Island, and in a few years there 
were twelve stations between that place and Banka Peuinsulo. 
In 1838 Measts. G. and E. Weller, merebants, of Sydney, 
Ibunded o whaling establishment at Otago, which was for a 
short time the most successful and baportant of any on the coast. 
In 1834 lha whales caught yielded 310 tons of^oil, besides 
bone, and for several years there were on this station from 
flcventy-five to eighty Europeans constantly employed. In 1840 
the oil" fell ofi’ to fourteen tons, and the fishery was abandoned 
The value of" black oil” at this time was £8 to £12 a ton 


* Th.0 ii^elflivn ia nimcBt tbs oaljf part of L wbal* which ^ ^ Mtuikctoiilj 
ptdcrTcdi. but of tie princlFKl ipedea will kqii bn caMhltfid In 

the ^rlLbh N«tnjm]i KlaUi^' MlllViUS. 




SV//ALES AND ;yi/AL£ 


XIV 


20& 


in New ZcalaTidf and a& much as £30 m Londqu, In other 
parts of thft ielaDds the fishery was coiitmaBd for a loDgei: 
period It ia stated that in 1843 the whale fishery on the 
whole of the coEtst employed eighty-five boats and 730 
men, and the oil token nmoimtcd ^ 1290 bona, valned at 
£20,000, the whalobone b^ing mlued at £12,000. After 
this period the decline in the take became very rapid, and the 
stations witb their great shears for hoisting the bodies of the 
whales on shore for the purpose of flensing, the fumaees and 
boiling pota for " tty lag out the oil, and the bold and hardy, 
but unhappily rough and dissolute, inhabitanta entirely 
dUappE^red from the scene. Hie cause of this is not 
difficult to di™c. Hhe rcanlfc was fully anticipated by 
all who ca^fully observed what waa going oa Almost 
literally the goose <ihat laid the ^Iden egg was being killed. 
The wholes appeared in the month of May and rmained till 
October. Those that approaehed iicareat to the coast and 
were the easiest ptey to the fishermen were females about tr^ 
bring forth their young. It was tho r^uLur habit of this? 
species of whale to seek at this season sonio quiet, sheltered 
harljour^ bay, or inlot^ and there to remain with the new¬ 
born yoimg, until it acquired strength and vigour eaough to 
take care of itself in the open soa. The very aJTection of the 
whale for her young thus became the principal of its 

destruction The whalers soon discovered that if the calf (os 
they called it) wti$ wounded or caught the mother would never 
leave it, and they found that the calf, though of no value 
iu it^Lf, being ine.vperienced and slow, w'as easily captured^ 
and then the mother became a sure prey To the old code, 
regulating the northern whale fisheries, whieJi ossigmed the 
whala to the boat which first fijced a Iiarpoun securely in it, 
they addedj boat making fast to a calf has a right to 

the cow, because the cow will not desert her young " It should 
be added that alri:»iig protests were made against this cruel and 
in the end unprofitable mods of capture, but they all passed 
unheeded. The result bos be^n to the southem right whale 
much the earns as tKufc which liappcned to its Atlantic ally 
after its persecution by the Basques, althougli it waa brought 
about in a much shorter space of timiL The whale not only 



imAlE f/S//££/£S 


Xtv 


M7 


became ^Karoe on ihe Kew Zealand coaitSp but in all parts of 
its range. To destroy it in tn^t ramainiug breeding haunts 
was to destroy it everywhere. Although we have at present^ 
unfortunai^ly, vary litUa accumta mformation about the habita 
and mignitions. of whales^ there is every reason to believe that 
in the Antarctic ^umuier tiir^ specie^ retired nearer the Sooth 
Foie. Sir James Q Boss in 1840, in lat. 64% nearly due 
south of l^ew Zealand^ and again in 1843 in nearly the 
aama latitudOp south of the Falkland Islands^ found right 
whales very abundant in the month of Decaiaber. On the 
strength of thk observation it baa been thought that a whale 
corresponding to the Arctic right whale might be a permaneat 
inhabitant of the Antarctic icy seas. Tw^o jfeans ago somo 
abipa eniled from Dundee in the hope of meeting with it, but 
they were completely disappointed, ^’o trace of such wJulies 
was found, for doubtless Sir James Boss Imd only co^ue across 
the summer haunts of the same whales which were then 
undergoing the process of ruthleBs exterininalion in their 
winter breeding places on the Amstmliiin and New Zealand 
coasta Such having been the fiite of this speeiesj and the 
siierm wlmle not being habitually found in icy geasp the 
probability of any large whale bein^ ag^n met vdth in 
the Antarctic regions is very remote. 

Our Colonial whale fiaherica nro practically extinct^ 
probably never to be revived^ at all events with anything like 
the success they met with fortncrly. Not that any Bpeciea of 
whale is likely to be completely extemuimted by maiL It is 
only too easy to exterudniitc an animal whose habitat is confined 
to land, especially if that land is of limited extent, as in the 
case of an island ■ but the ocean is vast, and the possibilities 
of escape from pursuers in it are great. When the numbers of 
any species become so stnaU that It no longer jjays to hunt 
them, they have a chance, as has Imjcu most strikingly shown 
in the Gise of the North Atlantic or Biafsay whale. Without 
doubti tbc 3 ' would inerca^ agiiin in the sonthem oeas^ and if 
means could he taken to give the whale an effectual dose time, 
the Australian and New Zealand black-whale lishety could be 
revived, as it has been partially in Tasmania; but the difficulty 
and exiiense of establishing any auflicient protection would 
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probably be greater tbaa tbe v^Xm of the produce. Alt Jioi^b 
the better qualities of whalebone still maintain a very high 
prioe» owing to tlieir great scarcity»subBtitutea for it are being 
gradually invented, and the competition of mineraj ode, now 
found in euch abandanco in so many parta of the worlds and 
the rapid advances of other tocthocR of lighting have greatly 
reduced the value of both eperm and train oil Unless wlioles 
can be eaagbt cosily and cheaply, they will not be worth 
catching at all; and this indicatea their best chance of 
tnaintoining their place in the world, as experience ahows 
that if any profit can be made out of them^ the ciipidity of 
man will give them no quarter. 
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XV 

ON WHALES. PAST AND PRESENT. AND THEIR 
PROBABLE ORIGIN' 

Fkw natural groups present So niAny remarkable, very 
nbvioiiB, and easily appreciated illufltralioiMf of fieveral of the 
mofit iiqpqrtajit general law? *wtiieh appear liavl detorminect 
the structure of animal bcdiee, m that aeleetrf for my 
lecture this eveningK We sliall fliid the effeeta of the two 
opposing forces-—that of fieredily or conformatioii to am^ttal 
charoeterEi, and that of adaptation to ctmnged environioent, 
whether brought about by the loethod of natural salcction 
or otherwiae—^listinetly written in olnio^t every part of tbeir 
fltructure. Scarcely ajiywhere in the miiinai kingdom do we 
seo ao many caaea of the persistanee of rudimentary and 
apparently uaelesa orgaiw, tbo^ marvelloua and suggestive 
phenomena which at one time earned hopeletss enlgiuaep 
causing di^palr to tbcfie who tried to unravel their uieaning, 
looked upon as mere wiU-of^tha-wispSi but now eagerly 
welcomed as beacons of true lights casting illuminating benma 
upon the dark and otherwise impenetrable paths through 
which the organiam has travelled on its way to reach the goal 
of ite present condition of exiateuce. 

It b chicBy to these rudimentary organa of the Cetacea 
and to what wo may leam from them tlmt I propflse to call 
your attention In each case the question may be asked, 
grunted that they are, us they appear to uaelesfi, or nearly 
so, to their present pc^aaors^ indgtiifieant, imperfect* in 
fact rwdimcTitaryp aa i^ompared with the corresponding or 
bciuotogoua ports of other animals* axe they survivals, 

^ L^tun Ht t|i« Boyml Invhtyti&ti oTUi^t Biitois, 25th 1S&3. 
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or vestigia of a past iModition, become ustlefis owing to change 
of circmp^tancefl and environment, and tuidergomg the proocss 
of gradual degeneration, prcpamtory to their final removal 
from an oiganism to which they are only, in howe\^ jmiall a 
degree^ an iacumbrauee, or are they incipient ^tructnre^ 
beginnings of what may in futi/e become functional end 
important parts of the economy ? TUeBo qiieetioiiB will call 
for an attempt at least at solution in each case as we proceed* 
Before entering upon details, it will bo necessary to give 
some gonend idea of the poaition, limits, and principal 
modifications of the group of noimalfl from which the epedal 
ilidstmtions will be drawiL The term ** whale " h commonly 
bat vaguely applied to^all the larger and tniddle-si^ed Cetacea^ 
and though such smaller spedes m the dolpliins and porpoises 
are not usullly qpken of os whMea, they may for all intents 
and purposes of zoological eeience be induded in the term, 
and will eome within the range of the present subject. Taken 
altogether the Ctlace^ constitute a perfectly distinct and 
natural order of mammals, characterised by thdr purely 
aquatic mode of life and cxteitLal fishlike fonm The body is 
fumform, passing snLeriorly into the head without any distinct 
eonstrictiou or nock, ^md posteriorly tapering off gradually 
towards the ejctreroity of the tail, wdiieh is provided with a 
pair of lateral pointed eipanslons of skin supported by dense 
fibrotra tissue, called " flukes,” forming together o horiston tally- 
placed, triangidar propeUing oi^a. The fore-limbs aro 
reduced to the eonditioii of flattened ovoid paddles, incased 
in a continuous integument, showing no mctamal sign of 
divirion into arm, foreann, and hand, or of separate digits^ 
and without any trace of nailsi There ate no vestiges of 
hind-litubs visible eiternally. The general surface of the 
body Is smooth and glistening, and devoid of hair. In nearly 
all specie! a corapreaed median dorsal fin is present. Tho 
nostrils open separately or by a single crescentic valvular 
aperturo^ not at the extremity of the enout, but near the vertex. 

AninuUa of the order Ct.t(ic£a abound in all known seas, 
and some species are inhabitants of the larger rivers of South 
America and Asia. Their organisatian necoaaitates their life 
being pooled entirely in the water, as on the land they are 
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absolutely helpless; but they have to rim very frwiueatly to 
the Burface for the purpose of ruapiffltitJo. They are all pro- 
ilaccous, Bubsistiag on living aniiaal food of Boma kind The 
member^X^ genua alone (£??Ta) e&t other warin-blowied 
auimals^ ae seals and ever^ imiiniib of their own order^ both 
large and emaU. Same fetid on fish, othtn^s on atniill Soating 
Crustacea, pteropods^ and modus®, while the staple food of many 
18 constituted of the various speeiefl of Cephalopods, oMefly 
Lollgo and other which must abound in some seas in 

vast numbers, as they form almost the entire support of some 
of the largest members of tbe order. The Cetacea are^ with 
some exceptions, timid, inoffenaive animals. They arc active in 
their movements, and sociable and gregt^ious in'their habita. 

Among the existing members nf the order there are two 
very distinct tjpes^—the toothed whaler, or Odofltocrtif and 
the biiloen whales, or M^dmeoedi^ which present throughout 
their organisation moat markedly distinct structural characters, 
and have in the existing state of nature no transitional forms, 
Tho extinct Zeuglodcn^ so Ikr as its characters are known* 
does not fall into cither of tiiese groups as now constituted^ 
but is in some respects intomedbte, and in others more 
resembles the generalised niammnliau ty^ 

The important and interesting problems of the origin of 
the Cetacea and their relations to other forms of life are at 
present involved in the greatest obscurity. They present no 
more signs of affinity with any of the lower classes of 
vertebmted animals than do many of the members of their 
own clas8. Indeed, in all tlmt es^nti^dly distingiiishea a 
momma] from one of the oviparous vurtobmlcs, whether in 
the o^eous, nervons, voecuW, or reproductive systems, they 
are as truly irnimmalian as any, oven the highest, members of 
the class. Any sup]>oscd gigns of inferiority arCj as we shall 
800 , aUnply modi Sea tions m adaptation to their peculiar mode 
of life* Similar modifications are met with in another quite 
distinct group of mammalia* th^j Sinnui (Dugongs and 
ManaU^s), and also, tliough in a less complete dcgTOC, in tho 
aquatic Carnivora or seals. But these do not indicate any 
community of origin between these groups and the Cetacea, 
In fact, in the present state of our knowledge^ the Cetacea are 
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absolututy bfjkfced, and little eatbEDtitory nsiBou. him ever been 
given for deriving them iVoni^ any one of the emting divisions 
gf the clnssa mther than from any other. The question him 
indccci often been mooted whether they have derived 

from ]inid mammab at all, or whether they inay not be the 
Hiirvivora of a prinutiva aj^jwitio llrni which was the ancestor 
not only of the whales^ but of all the other inembera of the 
cloaa, Tho materirdfl for—I will not my aolving—but for 
throwing some light upon thia problem, must be sought for 
in two directiom’—in the Btructuro of the exiBting momberB 
of the ordur^ and in its past history* m revealed by the 
discovery of foirmil remains. In the preiscnt aUite of acionce 
it is chiedy bn tlia /oruier that we have to rely^ 
therefore will first occupy our atieutioiL 

One of ihe^nioet ohviouif external charactoriaties by 
which the manimnlia am distingnished from other classes of 
vertebrates is the more or leaa ^c^mpleto clothing of the 
surface by the peculiar modification of epidertnic ti^us culled 
hair, Tho Cetacea alone app^ir to be exoeptioua Co this 
goiiemlisatioin Their emootb, glLstening exterior is, in the 
greater number of species, at all cventB in adult life, absolutely 
bare> though tho wanC of a hairy covering is compensated for 
functional ly by pucnliar modifiertious of tho etructuro of tho 
skin itself^ the epidermis being greatly thlekenedp and a 
remarkable kyer of deoae fat being closely incorpomted with 
the tissue of the derm or tme skin; modificationB admirably 
adapted for retaining the warmth of the body, without any 
roughness of surfbee which might ooeosiou friction and so 
interfere with perfect fitcility of gliding tlirough the water, 
Clocse exainiiiation, however^ shows that the iiiamiuallBTi 
character of liairinesa is not entirely wanting in the Cetacea ^ 
although it b reduced to a nioftt rudinientaiy and ap^iareutly 
functionl^ss condition. Scattered, Bmull, and grmemUy delicate 
hairs have been detected in many species, Ixith of the toothed 
and of the whalebone whales, but never in any situation but 
on the bee, either in a row along tlio upper lip, around tlie 
blowholes or on tbo chin, appareutly represeutitig tho huge, 
stiff " vibris^ or " whiskersfound in correaponding situa¬ 
tions in tmny land mamnmla In some cosc^ these seem to 
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persist tbroughont the life of the onimEiI; mote often they are 
only found in tlie young or e\^n the fcrtul fitnte. In some 
species t]^ey have not been detected at any aga 

EschriL^i^ and Eeinhanlt counted lu a new-born Greenhitid 
right whale (^/ccfwi siitj-aix liairB near the 

extremity of the upijer jaw, and about lifty on each side of 
tlie lower lip^ na well m a few around the blowholes, w^here 
they have iUmi been seen in Jihf^api^a kngmana and 
SaliFjLoptfra TQBtrala^ In a large rorqual 
muscuJns), quite adult and sixty-seven feet in length, stmjided 
in Pevensey Bay in 1865> there were tvfenty-live white, 
stmight, etiff haira about half an inch in lei^th, scattered 
somewhat irregularly on each side of *the verticil ridge in 
which the chin termi Dated, extending over a space of nine 
inches in height and two and a half inches in breadth. The 
oxiatence of these rudimentary hairs must have some EigniO- 
cauce beyond any possiblehitility they may lie to the animaL 
Perluips some better exidanation may ultimately Ijo found for 
them, but it must be ELdniitted that they are extremiJy 
suggesslive that we have here a ease of hertidity or conforma¬ 
tion to a type of ancestor with a full clothing, just on 

the point of yielding to complete udaptiitioii to the c<>nditiop$ 
in which whales now dwelL 

In the oigiins of the eensea the Cctacayi exhibit fw>me 
remarkable adaptive inodifcationa of struoturea essentially 
formed on the Manmialian type, and not on that cliaractcrisbic 
of the truly aquatic Vertebrates, the fishes, whiidit if function 
were the only factor in tlie preductiem of stmeturei they 
Toight be supposed to resemble. 

The modifications of the orgnns of sight do not bo much 
afiect the eyeball as the acceasory appuratue. To an aninml 
whose surface is always bitheii with fluid, the • complex 
arrangcmciil which niammals generally possess for keeping 
the eurfecc of the transparent cornea moist und protected, the 
inovablo lids, the nictitating membrane, the lachrymal gland, 
and the arrangements for eoUccting and removing the euper- 
Huous tear^ when they have served their function, cannot be 
neededp and hence we find these parts in a most ruduixentary 
condition or altogether absent. In the same way the organ. 
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Df hearing in Ita essential Btructure ia entirely mammalkn, 
haring not only the flaeenli^and Beinitiraalar eanala eominou 
to all but the lowest vertebiateia, but the (3^Iea> and 
tympanic cavity with ita oxides and menibrime. rii; howevet, 
burie^l deep in the solid subatui^e of the head; while the 
parts specially belonging to terrestrial maiiiinalfl,^—those which 
collect the ribrations of the aoimd travcliing through aifp the 
pinna and the tube which conveys it to the sentient etructnras 
within p—Em entirely or practically wan ling. Of the pinna 
or external ear there is no trace- The meatiiH auditoriua is 
certainly there^ reduced to a minute aperture in the skin like 
a hole made by the prick of a pin, and lending to a tube so 
Ene and long that it cannot be a passage for either air or 
water* and therefore can have no appreciable function in 
connection with'the organ of hearingp and must be classed 
with the other numerous rudimentary etructureB that whales 
exhibit. ^ 

The organ of smclh when it exists^ offers still more 
remarkable evidence of tbo origin of the Cetacea^ In Eshes 
this organ is spKsciaUy adapted for the perception of odorons 
enbataiLCOS permeating the water; the teriniuatjons of the 
olfactory nerves are spread over the inner plicated surface of 
a cavity near the front part of the nosc^ to which the fliud 
in which the anbnalfl Bwim has free although it is 

quite unconnected with the respiratory paasagea. Mammals^ 
on the other hand^ Hmell Biibstan(%a with which the atino- 
sphere they breathe ifl impregnated; their olfactory nerve is 
^txlbnted over the more or less complex foldings of tlie 
lining of a cavity placed more deeply in the hcadj but m 
inundate relation to the passages through which air is con¬ 
tinually driven to and fro on its way to the lungs in 
refipitation, and therefore in a most favourable pomlion for 
receiving impre^ona from substances doating in that air. 
The whalebone whales have an organ of BtueU exactly on 
the mammalian type, but in a rudimentary condition. The 
jjcrceptlon of odorous substances dijOTused iii the air, upon 
which many land mammals depend so mneh for obtaining 
their food^ or for protection from danger^ can be of little 
importance to them. In the more completely modiEed 
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OdontQcetes the olfactoi^' appiiutiiap as well aa that part of 
the bnuH epedally related to Qm fumction of pmelh la entirely 
wanting, tmt in neither group is there the alight^at trace of 
the speciJyj aquatic olfactoiy organ of fiahea Its coinpkto 
absence and the presence of veatiges of the aerial organ of laud 
fuaininala in the aiystncocitesf are the dearest possible indi- 
cationB of the origin of the Cetacea from air-breathing and air- 
Binelling terntstrial maminalki- With their adaptation to an 
aquatic mode of e 3 Q 3 tencei organa fitted only for ameUing in 
air became useless^ and ao have dwindled or completely dia- 
appeared. Time and citcunistancea do not icem to have per- 
tnitted the oequisitisjn of anything analogoua to the !?pecially 
aquatic atnelliag apparatus of fishes^^the resiilt being that 
whalca are pmcticaUj deprived of whatever advantage thia 
HOnse tnfiy be to other animals, ’ 

It Is cbamcteriHtic of the greater number of mammalia to 
have their jawh fumisliiGd with teeth Itaving a definite 
structure and mode of development In all the most typical 
forms these teeth aro limited in number^ not exceeding 
eleven on each aide of each jbiWj or forty-four in uU, and are 
differentiated in shape in different parte of the eerics, being 
more simple in fronts broadb^r and more csomplcx behind. Such 
a dentition is described as ** heterodont,*^ In niost caaen also 
there are two distinct sets of teeth during the lifetioie of the 
animal^ constituting a condition technically called ''diphyodon.t/' 
All the Cetacea present some tmeca of teeth, which in 
structure and mode of development rE^emble those of mannnals^ 
and not th<i^ of the lower vertebrated classes^ but they are 
fdways found in a more or less imperfect state, Tu the first 
plEMie^ at all events in existing species, they mie never truly 
hetcrodont, all the teeth of the series resembling each other 
moTVi or less, or belonging to the wmditioii called Jicmodont," 
and not obeying the uigiuil numerical rulej often railing short 
ofp but in many cane® greatly exceeding it. The mq||i|^^cal 
Odontooetes, or tootlicd whales, have a largo number of 
aimilar, Bimple, conkab recurved, pointed teeth, alike on both 
sides and in the upper end under jaws, admirably adapted 
for catching slipper)', living prey, euch us fish, which 
art" (nvaUowcd whole without miwticjition. In one genua 
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(Pimtopfirta) thero nuiy Ije b3 many aa (rixty of such teeth oji 
each aide of each jaw, making 240 in alL The aiore usu$J 
number ia from twenty to thirty. TJieae teeth ajp never 
dianged, being ^ monophyndont/ and they arc, nK.|^TOver, less 
firmly implanted in the jawa than 'in bind iiuiniimils> having 
never more thaji one root, which i/ set m an iilveolur Bocket. 
generally wida and loosely fitting, though perfectly siiliicient 
for the aimple ptirposo which the teeth have to serve. 

Most singtihir inodifictitioiis of Ihia condition of dezitition 
are met with in diCP&rciit gcnem of toothc!.! whales, chiefiy the 
t^tilt of suppression—sometimes of euppression of the greater 
aiimber, combined with excessive development of a single poir^ 
Id one large group, the SSiphioids, nlthongli minute rtidimcntory 
teeth are o(j 2 £isioii 3 lly found in joung indi^idualB, and some- 
times throoghout iife, in both in the adults the np|jer 

teeth ora usually entirely absent, and tiiose of tite lower jaw 
reduood to two, whicli may bo veij^krgi? and projecting like 
tusks from the Tnoutb. iis in MtsojAodon, or minute and entirely 
concealed beneath the gums, as in IfypcTmdon ,—an auinml 
whidi is for all practical purposes tcnjihlesa, yet in which a 
pair of perfectly formed though buritsl teeth remain through¬ 
out life, wonderful e^tumpks of the persistence of rudimtnUii)" 
and to all appearance absolutely useless organs. Among the 
Dflpkiitid^ similar eases are met with. In tho genua Gramjhts 
the teeth are entirely ubsent In the upper, and few and early 
dociduoUB in the lower jaw. But the luiTwhal exceeds ail 
other Cetacean.^, perhaps all other vertebmted animats, iti 
the apecialisrjtioD of its dentition. Ikaidce some iircgular 
rudimentary teeth found in the young state, the entire denti¬ 
tion is Toured to a fiingle pair, vahMi lie horij^ontally in the 
upper jawj, and both of which in the female remain permanently 
concealed ^dthin the bone, m that this eex is practically 
tootldcsH, while in the mfde the right tooth usually remains 
similarly concealed and abortive, and the left is immeusel}' 
dcvelop^t attaining a length equal to more than half iliat of 
the entire animal, projecting horJ^onUlly from the head in the 
form of a cylindriefL] or slightly tapering pointed tusk* with 
the amJace marked by spiral grooves and ridges. 

The meaning and utility of ^ome of th^ strange modifica- 
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tions it is impossible, in the itnperfeet Btotc of our knowled^ 
of the habits of the Cetacea, to. explain, but the fact tliat in 
almost every (jase a more full nuuiber of rmliiacnta^ teeth is 
present in ^arly stages of existence, which either disappear, or 
romaid as csoneealed and* functionlcsa organs, points to the 
present condition in the Variant and specialised forma 
Imitig one derived from the more generalised type, in wluch 
the teetli wore tuimeratis and equal. ^ ^ 

The llystacoeetes, or whalebone whales, ate distingnijmed 
by entire nbaenoe of teeth, at all events after birth. But it is 
a'lemarkablo feet, first deiuouatrabid by th»flfoy St, Hdaire 
and since Jimplv ooufinned by Cu'.'ier. Eschricht. Julin, mid 
others, that in the ftetal state they kave iiQiiiorotifl minute 
calcified teeth lying in tho ileutol groove of 10^1 upper and 
lower jaws. These attain their fullest devdopment about the 
middle of f«tal life, after wliich period they aro absorbed, no 
tmee of them remaining !it the timo of birth. Their structure 
and mode of development have been shown to be exactly that 
chunicteristic of ordinary miininislian teeth, and it has also 
been observed that those at the psterior psirl of the series are 
larger, and have a bilobeil form of crown, while those in front 
are simple and eonical, a fact of coJiBidcreble interest in 
connection with specnlatioos as to the history of the group. 

It is not until after the disappearance of there teeth that 
the baloen, or whalebone, makes its appearance. This remark' 
abk atratlnre, though, oa will be presently shown, only a 
modification of a part esisting in all luaniHiala, is, in its 
sjietiolly developed condition as baleen, petuliar to one group 
of whales. It is therefore perfectly in accord with what 
might have been expected, that it is couiparntivcly Into in 
making its appearance. Characters that are coniuion to a 
large number of specica appear early—^thore that arj^ special to 
ft few, at a late period, alike both in the history of the race 
mid of the individimL 

Baleen consists of u series of ilatteuud, liorny plates, several 
hundred in number, on each side of the palate, repara tod by a 
bora interval along the middle line. They are placed trons- 
vorrely to the long axis of the palate, with very short spaces 
between them. Each plate or blade is somewhat triangular 
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in fornii with thf! boa^ uLtaalied bn the paJate^ and the apex 
hangitig downwards^. The outer edge of the blade ia hfird 
and smoothp hot th^ Inue? edge and apex fray out into loug^ 
bristly fibnea, ao that the roof of the whale's iDouth^looks ns if 
covered with hair_p aa described by Aristotle Tho bkdes are 
longest near the middle of the serfea^ and gradually diminish 
towards the front and back of the moulk The homy plates 
grow from a dense fibrous and highly viificulEr matrixp wbieti 
covers the palatal surface of the muxiltm, and which sends out 
lamellar processes^ one of wliich penetrates the base of each 
bkide Moreover^ tlie free edge of each of tbest processes b 
covered with very long vfkscukr thread-like papillEC^ one of 
which forms the ceutml axis of each of the hEiir-likii 
epidermic fjjbres of which the , blade k mainly composed 
A transverse section of fresh whalebone sliowe that it is 
made up of numbers of these soft va:eciikr papilljs^ circular 
in outlinCp^ each surrounded by concentrically arraDgod cpi- 
denuic celk^ tha whole bound together by other epidctmic 
cells p which constitute the smooth cortical (so-coJlod eiiamel 
surface of the bladop and whichp disintcgratiug at the free edgOj 
allows the ludiyidual Sbres to bocotue loose and to assume the 
hair-like appearance spoken of before. These fibres differ from 
hairs in not being formed Ln depressed fclUcles in thoenderoup 
but rat her resemble those of which the horn of thd rhmocem 
is composed The blades are supported and bound together 
for a cert^iin distance from their base, by a mass of Im 
hardened cpithelinm, secreted by the surface of the palatal 
membrane or matrix of the whalebone in the intervals of the 
kmetkr proeeaacs. This k the "intermediate substance'* of 
Hunter, the gum of the whalers, 

Tlie function of the whalebone is to strain the water from 
the small lyarine tnoUnsca, crustaceans, or fish upon which the 
whales eubsiat lu feeding they fill the immense tnouth w'ith 
water containing shoals of these small creatmeit, and then, on 
their closing the jawa and raising the tongue, ao as to dimimsh 
the cavity of the mouth^ the water strcania out through the 
narrow intervals between the hairy fHngc of the whalebone 
blades, find eacspes through the lip$, leaving the livhig prey 
to be swallowed. Almost mil the other structures to which I 
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am specially difcclmg your atteu Lion, are, I have mentioned, 
in a more or 1™ tudimentary ^tate in the Cetacea; the bdeenp 
on the other hand, m an ejtiiniplo of an exactly contrary ton- 
dition^ an equally ipsittactive one, an illuatrating the inode 
in which'natiiTO works producing the hi finite variety we 
Bee in aninml aimctnica.' Although appearing at first sight 
an entiirely diatinot and apecial formation, it evidently consiatB 
of nathing more than the higWy modified pnpillie of the 
lining membrane of the month, with an exttasiTe and comified 
epithelial development 

The bony palate of aU iiiainninla is covered with a closely 
adhering layer of fibro-vascular tiesuo, the surface of which is 
protected by a coat of non-vascnlai^ epithehum, the former 
exactly oonesponding to thj derm or true akin, the latter 
to the epiderm of the external aurfoce of the budy, Sometimee 
this memhimie fa perfectly atnooth, but it fa more often raiBcd 
Into Tidge$. which rnn in a direction transverse to the axis of 
the head, and are curved with the concavity hackwartfa; the 
ridges, moreover, do not extend across the middle line, being 
mternipted by a mediaji doprossbn or raphS. Indicationa of 
the^ ridges are clearly seen in Ihe^^hmniin palate, hut they 
attain their greatest development in the Ungulato. In exenn 
and especially io the giraffe* they form distinct laniinae, and 
their free edges develop a row of pointed papilla?^ giviofi them 
a pectinated apijearauce. Their epithelium is thick, hard, and 
whiter though not horny. Although the interval between tho 
structure of the ridges in the girafle^s palate and tbe moat 
rudimentary form of budeen at present l^own is great, there 
fa no diflicnlty in seeing that the latter fa essentially a 
modificution of the former, just as the hoof of the horse, with 
its baafa of highly developed vaaoular laminro and papilfa?, and 
the resultant complex arrEmgeHicnt of the epideriiuc cells, is 
a modifiertion of the simple nail or claw of other niammafa, 
or ax the horu of the rbinoci+tos fa only a moiiEcation of 
the ordinary derm and epiderm covering the animulB body 
differentiated by a local exuberance of growth, 

Though the early sUigiea by which whalebone liae been 
modiiit?d from more simple palate stnietures are entirely loxt 
to our sights probably for ever, the L-onditlons in which it now 
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exisiB ill iiiflcr€!iit species of wlmleSp show very marked %iirieliea 
of progrceSj from a simple coiiipartitivelj rudimeDial and im¬ 
perfect condition^ to what is perhaps tli@ moat wonderful 
example of mechanioal adaptation to purpowe l^iowu in 
uny atmctiire, Thcao variatnuB are worth dwelling 

upon for a few minutes^ m they fliuatmte in an eiccLlent 
TT i ann er the gradual modiJicationa that may take pUcs in 
jin organ p evidently in adaptation to particular requiiemants^ 
the eauantion of which con bo perfectly c^pLiined upon 
Darwin^a principle of natural seleetion. 

In the rorqixiils or Bn-wholes (genus Balmnioptera, Fig* 12, }\ 
198), found in almost all aeoflp and bo well known off our own 
coasts^ the largest bladea in an animal 70 feet long do not cjcoeed 
2 feet Lu lengthy including their liaip* t<arminations; th^y are in 
most species of a pirfa horn ooIoutj and their structnru ig coarse 
and inelaatic, Hepamting into thick, stiff hbresp so that they are 
of no value for the erdiuary purpo^ii to whieh whalelmne is 
4ipplied in the artit These aninialB feed on fish of considemhle 
from horringB up to cod> and for foragiiig ainoiig shouls 
of these creatiires the eon&tnietioD of their mouth and the 
^ stnietUTix of their baleen is evidently aufficien t ThiB is the 
type of the curliest knovJii extinct forma of whales, and it has 
cotitinue<l to exist, with several sUghL niodificationflp to tins 
day, becanse it has falhlled one purpose iu tho economy of 
nature. Other purposes for which it wjia not suiheient have 
been supplied by gradual changee taking place, some of the 
sbiges of which are seen in the iuternicdlute conditions still 
exhibited in the Maguptem and in thfl Atlantic mid sautherii 
right whalesL Before deaeribing the extreme modifications 
in the direction of compiexity, I may mention, to show the 
range at present presented in tho development of baleen, that 
there has lately been discovered in the hforth Paeific a ap&dGB 
called by the whalers the Ctdifoniian grey whale 

which sbowa the opposite extesme of eimplicity. The 
aniiiuil ifl from 30 to 40 feet in length; the baleen blades are 
only 182 on each side (according to Scamiaon) and far apart, 
very short (the Ipugeat being from 14 to 16 inches in length), 
light brown or acorly white in colour, and Htill more etjarso in 
grain nnd inelastic than that of the rorquuk The food of 
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these wbulcs not yet known with certain tjn They have 
been seen apparently seeking for it iiloiig soft bottonm of the 
5 en, Sind fuel and mussels have Ven found in their stoouichs. 

fn the Greenlaud right whale of the circumpolar aeaa, the 
bowhCMi t^f the Aiuericap whuleia {Bain^na mysticf^lus. Fig. 
p. 196Xall the pecuIisiriVcs which distiiignish tho head and 
mouLh of tho whales from other mammals have attained their 
greatest davelopmeut. The bead is of enormoue exceed¬ 
ing one-tliird of tho whole length of tho creature The cavity 
of the mouth is atitujilly larger than that of the body, thorax 
and abdomen together. The upper jaw is veiy narrow^ but 
greatly arched fnjin before hick w ards, to increase the height 
of the cavity and allow for the gieat length of the baleen, 
the enormo^ia rami of the mandibles are widely sepitrated 
iKjstBriorlyp and have a still further outward 'sweep beforo 
they meet at the symphysis In front, giving the tlixir of the 
mouth the shape of an^ immunso spoon. The baleen blades 
attain the number of ^oO or more on each aide, and tho!5e in 
the middle of the aeries have a length of ten or even twelve 
feet. Tiiey are block in colour, fine and liighly elastic in 
texture, and fray out at the inner edge and cuds into long, 
delicate, soft, almost silky, but very t6bgh haiT^!, 

How these immensely long blades depending vertitiilly 
from the |jalate were picked into a mouth the height of 
which was scarcely mote than half their leugtli was a niyatery 
not solved until a few years ago. Captain David Gray, of 
Peterhends at my request, first gave us a clear idea of the 
ammgoment of the Imleeu in the Greenland whiilo, aud showed 
that the purpose of its wonderM ehistieity wae not primarily 
at least the benefit of the eoraet mid umbrella makers, but 
that it was esseutial for the correct performance of its 
functions. It may here be meotiDned that the modibcation 
of the mouth structure of the right whale is entlrelj' in relation 
lo the nature of its focKl It m by this fipparatus Lliat it is 
enabled to avail itself of the nduute hut highly nutrltioufl 
crustaceans and ptetopcKls which s^warm in inimense shoals in 
the eeaa it frequents. The large mouth enables it lo taka in 
at one time a aufficient qiiantity of water filled with these 
small organisms, and the length and delicate structure of the 
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bEileen pmvidca an efficicint Btrainer ot hair sieve by wbicb the 
water can be drained off. If tbe baleen ware, as in the 
rorqiiala, short and rigid, anA only of the length of the 
aperture between the upper and lower jaws when the mouth 
was abut* when the Jawa were separated ii s^iaoc wtrfjJd be left 
liencath it through whioh the wate^and the minute portidcjs 
of food would escape together. But instead of this^ the long^ 
Rlender, brnsh-like ends of the whalebone blades, when the 
mouth is closed, fold hatje, the front ones passing below the 
hinder ones in a channel lying between the tongue and the 
bone of the lower Jaw\ When the month is opened their 
elasticity cansei theni to straighten out like a A)ow that is 
unbent, so that* at wlmlever distance the jaws are sepjiratod^ 
the strainer remains in perfect action^ filling the whole of the 
interval THo mcohunicol perfeefion of the arrangement is 
completed by the great development of the lower lip, which 
riges gtifily above the jawbone^ and ^reventa the long, slender^ 
flexible ends of the baleen being earned outwards by the rush 
of water from the mouth, when ita cavity is being diminished 
by the closure of the jaws and raising of the tongue. The 
« interest- and admiration excited by the contemplation of such a 
beautiftiUy adjusted of mechanisin is certainly heightened 
by the knowledge tluit it haa been brought about by the 
gradual adaptation and jxnrfectlon of structures common to the 
whole cUss of animals to which the whale belongs. 

Few points of the stmet^ue of whales offer so great a 
departure from the ordinary mammalian type as the limbs. 
The fore-limb^ are reduced to the conditioii of simple |>addles 
or oars, variously shaped, but always Uattened and more or less 
oval in outline* They are freely movable at the shoulder- 
joints where tlm humerus or upper-arm bone articulatca with 
the shoulder-blade in the usual manner, but beyond this point, 
except a slight flexibility and elasticity, there is no motion 
between the different aegmenta The bones are all there, 
coiTC9|}oriiiLng in number and general rebitions with those of 
tho human or any other luammalian arm, hut thoy are 
flattened out, and their contiguous enda^ iufitead of presenting 
hinge-like joints, come hi contact by fiat aurfm^, indbed 
together by strong bgamentomf bauds, and all wrapp^ up in an 
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undivided covering of fikini which allowe o^tetiuiJlj of no sign 
of the separata and many-jointed £ngers aeen in the skeleton. 

Up to the year 1865 it wosj generally thought that there 
wm nothing to be found between this bony fnimewotk and the 
covering skin^ with ita iiper layer of blubber, extsept dense 
fibrous tissue^, with bloody-vessels and nerves auDQdent to 
maintaib its vitality* Dissecting a lutgu rorqual, 67 feet in 
leogth, upon the b^ch of Pevensey Bay in that year, 1 was 
BurpriBed to find lying upon the bones of Ihe foreaitn weD- 
develoi>ed muscle^ the red fibres of which reached nearly to 
the lower end of these bones, ending in strong tendons, 
pairing to, aftd radiating out on, the pilmar surface of the 
tunuL Circumstances then prevented me foUswiiig out the 
details of their arnin^unent end distl'ihiitioii, hut not long 
afterward^ Professor Siantheres of Aberdeen, Ijad an^pportunity 
of carefully dissecting the fore-limb of another wholo of the 
same spaoies, and be lius recorded and figured his observations 
in the Jounud o/ AnaioiA^ for November 1871. He found 
on the internal or palmar aspect of the limb three distinct 
muscles eorrespondiug in attachments to the fiexor carpi 
ulnariSp the flexor profundus digitoruna, and the flexor lougus 
poUicis of mm, and on the opposit^i aide but one, the extensor 
communis digitorunL^ Large, os these tousdes actually ore^ 
yet, compared with the size of the animal, they cannot hut bo 
regarded os rudjmentarT, and being attached to bones without 
regular joints and fimily held together by unyielding tbsnos, 
their functions must bo reduced aLoiost to nothing. But 
rudimentary as the muscles of the fin-whales ore, lower stages 
of degradation of the same etructuros are found in other 
membera of the gro\ip. In some they are indeed present in 
fornip but their muscular structure is gone, and they arc 
reduced in most of the toothed wlmks to mere fibrous bands, 
ficarcely distinguishable from the "surroundiug tiiAue which 
connects the inner surface of the dcin with the bone. It h 
impossible to contemplate these structures without having the 
conviction forced Iiome that here are the remains of parts once 
of use to their poasesaotp now. owing to the complete change of 

^ Tho TCURla of Uift forcJirui of wn Ulied Fpociei, w^rr 

dHciib«41jy MicaJiaier Lq ll3B0i ftnil; F^n in 1870 k 
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purpose and modo of actioo of the limb, reduiccd to u condition 
of utrophy verging on complete diaappearancc. 

The changes that Inivo Jalteii place in the hind-liinbe 
are even inoie reniatkabk. In nil known Cetoneii (unless 
i'ialttnnta b' leally an exception) --i pair of sleudtr bones are 
found aaspended a abort dielanoe ^dow the vettebroi colunui, 
but not attached to it, about the part whore the body and the 
tail join. Ill muBeuni Bkeletona tbesa bouea are often not 
Bccii, as, unless special tare has been taken in tho pieparntiou, 
they are apt to get loat They are, however, of tuucb 
importance and interest, as their relatioiia to aurroiinding paila 
show that they are the rudinientary represonlativeB of the 
pdvic or hip ■bones, wliicli in other niaminala pUy such nit 
impurtoiit part in conoeotmg the hiiid-liniba with llie rest of 
the Bkelelot*. IJe pelvic arch is thus almost universally 
present, but of the limb proper there is, as far os is yet known, 
not a vestige in any of the large group of toothed whales, not 
even in the great cachalot or apenn wliale, although it should 
be mentioned that it bos never been looked for in tliat animal 
with any sort of care. With the whalebone wlialea. ho.wever, 
at least in aoioe of the species, the ease is diffecenL In these 
animals there are found, attaiched to the outer and lower aide 
of the pelvic bone, other elements, l>ony or ouly cartilagiuous 
as the c fl f w may be, cleaily representing rudiments of the first, 
and in soiiw cases the second segment of the liud*, the thigh 
or femur, aud the leg or tibia. In the small Halanuiptefa 
roatmin a few thin fragments of cartilage, imbedded in fibrous 
tissue attached to the side of the pelvic bone, constitute the 
most rudimontary possible condition of a hind-llinb, and could 
not !» recognist^ as such but for their analogy with other 
allied In the Large rorqual, Bul^twptera. 67 

feet long, previously spoken of, I was fortunate enough In 
l&GS to tllid attached by tissue to the side of bbe pelvic 

bone (which wjih sixteen inches in length) a distinct femur, 
consisting of a nodule of cartilage of a slightly compressed, 
irregularly oval form, and not quite one inch and a half in 
length. Other speciineiifi of the some animal dissected by 
Van Benedenand Professor Struthera have shown the eame; 
in one case, partial ossification had taken place. In the genua 











a BimiJar femur has been described bj Eschrichl; 
and the observations of licinbardt have shown that the 
Greenland right whale has not only a 

representative of the feniur developed fat more cxHupieiely 
Lhan in the -rorquah beings from bljc to eight inches in length 
and complotaly ossified^ l^it also a second smnller and 
more irregularly formed bone, representing the tibia, Onr 
knowledge of these parts in tliis specica luifi recently been 
greatly extended by the reaeatchea of Dr+ Struthera, who baa 
publiBhcil in the cf for ISdl a most careful 

and detailed aceonni of the diseeetbn of Beveral epecunen^. 
showing the amount of variation to which these bones if as 
with meet nidimeutary etrtictures) are liable in dip^t 
individualfl, and deflcribUig for the lirdt time their diatiiict 
artieulaticm one with the other by synovial jqintfl and capsular 
ligauietits, and also the moet luroarkabk and unlooked-for 
piei^bce of miiscles parsing from one hone to the other, 
representing the adductors and flexors of mainiiialfl with 
completely developed liinbe, bat so dtuated that it b almost 
impossible to conceive that they can be of any use; the whole 
limb, each as it ie, being buried deep below the surface, where 
any movement, except of the moat llmitei kind, must be 
impoesible. Indeed, that the movement is very limited and of 
iio particuUii' importance to the animal was shown by the fact 
that in two out of eleven whales dis&ectcd the hip^joint was 
firmly anchyloaed (or Used by bony union), though without 
any trace of disease. In the words of Dr- Struthere, ^ Nothing 
can ha imagined more tiseless to the animal than rudiments of 
hind-legs entirely buried beneath the skin of a whale, so that 
one is inclined to suspect that these structures tnuat admit 
of some other int^retatiom Yet, approaching the inquiry 
with the most sceptical detenaination, one cannot help being 
convinced, as the dissectioa goes An, that these fudinients 
really ore femur and tibiiL The functional point of view 
fails to oocount for their presence^ Altogether they present 
for contemplation a moat interesting instance of thc^e 
Hignilicant parts, rudimeatary stmcturea.'" 

We have here a case in which it is not difficult to answer 
the question beforo alluded to, often asked with regard to 

Q 
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rudimeotmy parts. Arc they disappoariTig or are they indpiedt 
organa T We can tiavc no hesitation in saying that they are 
the former. All we know rf the origin of limbs shews that 
they commoner as outgrowths upon the Burfooe 4f the body, 
and that the fitst-fonned portions afe the most distal segmenta. 
The limb, as proved by its permiinent state in the lowest 
Vertebrates, and by its embryologieai condition in higher 
foitns^ is at first a mere projection or outward fold of the skin, 
which, in the eourae of development, aa it becomes of nao in 
moving or supporting the animal, acquires the internal frame¬ 
work which strengthens it and perfects ita functionsu U 
would be impossible, on any theory of causation* yet known, to 
conceive of a 4imh gmdmlly developed from within outwnrds^ 
On the other hand, Its disappearance would nrtturaUy take 
place in the opgosite direction; projecting parts which had 
bocome useless, being in the way, would, like all the other 
prominencca on the surface of the whales,—hair, ears, et<x,—-be 
tumoved, while the most internnl, offering far less interfbrenoe 
with successful carrying on the purposes of life, would be the 
last to disappaar, Lingering, as in the caiw of the Greenland 
whale, long enough to reveal their wonderful histoiy to the 
anatomist who lias been fortunate enough to possess the skill 
and the insight bo interpret it 

Time will not allow of more LHustrationa drawn from, the 
structure of existing Cetacea; we turn next to what the 
researches of puhcontology teach of the post history of the 
order. Unfortunately this does not at present amount to very 
much. As is the case with nearly all other orders of 
mammals, we know nothing of their condition, if they existed, 
in the mesozoic oga Even in the Cretaceous seas, the deposits 
at the bottom of which are so well adapted to preserve the 
remsips of the creatures which mum in them, not a fmgmoni 
of any whale or whale-like animal has been fotmd. The 
earliest Cetaceans of whose organisation we have any good 
evidence are tha Zenglodons of the Eocene formations of 
North America. These were creatures whose Btrimtute, as 
fat os we know it, was intermediate between that of the 
cxiiting aub-ordera of whales^ having the elongated nasal bonen 
and anterior podtion of the uoatrUa of the ^lyatacocetea, with 
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the teeth of tho Odontocotea, and with sotne etfliHictefa mote 
like thoae of tho generaliaed miimitudLiiii type thuti of any of 
the existing forma. In fact in preoiistily wlmt wo 

might expected a prit>ri an ancestral form of whale Ui 

have been. * Tho remarkablo onieJlnesa of ita cerebral cavity, 
eompared with the jaws an^ the reel of the skulh so dilferent 
from that of modern Cetaceans, h exactly paralleled in tho 
primitive types of other groups of uiaiiLtmLls. The teeth are 
mfkedlj differentiated in diflerent parta of the series In 
the anterior part of both jaws tJiey are aiinple, conical, or 
slightly compre^d and sharp pointed. The Gi^t three of the 
upper jaw are distinctly iiuplanted in the prentaxOlary bouo, 
and so may be reckoned its incisorsL The tooth which succeeds^ 
or the canine, is also simple and conicalit does not greatly 
exceed the others in ebo. This is followed hy teeth with 
two distinct roots and compressed pointed crowns, with 
denticulated cutting edgc^ ft hjis been thought that thoK; 
was evidence of a vertical succesaioii of the molar teeth, as m 
iliphyodoat mamnialH, but the proof of this ia not quite satis¬ 
factory, Ufifortnniitcly the str^icture of the Limbs is most 
imperfectly known. A mutilated hinncriiB has given rise to 
many coDjectiirea ^ to Bome anatomists*]! appears to indicate 
freedom of motion at the elbow^joint, while to others its 
chameters Beeoi to be those of the ordinary Cetacea. Of the 
structure of the pel™ and hind-limb we are at present in 
iguoranoe. 

From the middle Miocene period fossil Cctacca are abundfint, 
and distinctly divided into the two groups now existing. The 
Mystacocetes^ or whalebone whales, of the Miocene scaa were^ 
as far ns w'e know now, only ifei/irftflpic™, some of which {m 
the genns were, in the elongated flattened fonn 

of the nasal Ixmes, the greater distance between the occipital 
and frontal bones at the top of \he head, and tiie gtmtor 
length of the cervical vertebra’^^ more generalised than any 
now existing. In the shape of the mandible aleo. Van 
Benc^len, to whose researches we ore chiefly indebted for a 
knowledge of these forms, discerns some approximation to the 
Odonbocetoa Right whales have not been found 

earlier tlrnn the ITiocanc f^riod* and it m interesting to note 
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that inateail of the individuals dimmiebing in bulk os we 
approach tlw tim^ wo Uvc in, ns with many other groupa of 
animab, the contrary hm the casj, no knovm extinct 

fEpedOff of wlmlce equrillbg in ajae tho^e that sj# now to be 
met with in the ocean. The niztk of whoJea, of all other 
thinge whf>se most striking attribute is magnitude^ has been 
greatly exaggerated; but when reduced to the limits of sober 
iact> the OreeDland right whale of 60 feet loug^, the sperm 
whale of €0^ and the great nortliem rori[ual (Bolf^noptfra 
sibbaidii) of 80^ exceed all other organic structures known, 
post or present instead of living in an age of degeneracy of 
physical growth^ we ^ in an age of giants, but it may he at 
the end of that age. For countless centimes impukes from 
within and the forces if drciiniatanoes from without have been 
gradually taping the whales *into their present wonderful 
form anti gigantic size ■ but the very perfection of their structure 
and thdr magnitude combined^ tlm rich supply of oil protecting 
their internal parts from cold, iLe beautiftil apparatus of 
whalebone by which their nutrition is provided fot^ have 
been fatal gifls^ which» under the sudden revolution produced 
on the surface of the globe by the development of the wonts 
liud arts of civilised ^man^ cannot but lead in a few years to 
their partial if not complete extinctiotL 

It does not need much foresight to divine the future 
history of vrliales, but kt us return to the question with 
which wo sorted, Whnt wiis their probable origin 1 

Tn the first place^ the evidence k ulisoluiely conclusive 
that they were not originally aquatic in habit, but are derived 
from terrestrial iiLammtils of fairly high organisation, belong¬ 
ing to the placental division of the doss,—oniniiLb in wlii^ 
H hairy covering was developed, and with eensfl organs, 
especially that of smell, adapted for living on knd; animals, 
moreover, "with four com^ctely-developed jjaira of liniha on 
the type of the higher vertebrata, and uot of that of fisbea 
Although their teeth are now of the simple homodont and 
mopophyodont type, there is much evidence to show that this 
has taken place by the process of degradation from a more 
perfect type, even the fcetal teeth of whalebone whales 
showing signs of differentiation into molars and incisora. 
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" degradation,^ has been a change in COTforaiity u> the habite 
and needs of the mdJyidhala So much may be considered 
very nearly,. IF not quite, ^Tithin the tange of ilemoustrated 
focts^ hut it is in tietermiDing the particular group of 
uuuninals from which the Catae^ arose that greater flifficulties 
are met with. 

One of the mothodb by which a land mamiiial may have 
been changed into an aquatic one is dearly shown in Ihs 
stages which still survive among the Camii^onL Tho seals 
are obviously modificaLions of the land ^ Carnivora^ the Otaiiie,. 
or asn-liona and oea-beanii being curioufliy intermediate; Many 
naturalists have been tempted to think •that the whales 
represent a still further stage of the same kind of niodihca- 
tiom So firmly has this idea taken roDti that in moat 
|}opular works on zoology in which an attempt has been 
mftdp to trace tho pedigree of existing mauimala) the Cetacea 
are definitely placed aa offshoots of the Pinnipodiaj which in 
their turn aro derived from the Carnivora, But there is to 
ray raind a fatal objoction to this view. The seal of course 
haa much in common with the whalci inasiuueh as it is a 
uuimiual adapted for an aquatic life, but it has been converted 
to its general fieh-like form by the peculiar development of 
its hiiid-limbs into instrunients of propulBion through the 
water; for though tho tliighsaud legs are amoll, the feet are 
large and are the special organs of locomotion^ the tail being 
quite rudimentary. The two feet applied together form an 
organ very like the Ltill of n fish or whalCi and functionally 
representing it^ but only functionally, for tho time has, I Irusii 
quite gone by when the Cetacea wqre defined as amnuds with 
the ** hinder limbs united, fanning a forked horizontal taib" 
In the whales, as we have seen, the hind-limbs are aborted 
and tho tail developed into a powerful swimming organ. Now 
it is very diflicult to suppcise that when the hinddimbs hod 
once bBcome so well adapted to a function so ^ential to the 
welfare of the aninud as that of swimming, they could ever 
have become reduced and their action transferred to the tail; 



WWrf/Lf 5p PJST F^£SMNT 


jp 


X.'ff 


—the aalmal muBt have been in a too helplosa condition to 
imiintain its existence daring the ttansferonoe^ if it took 
pkcO:, aa we must believOp gAduxdly* It is far more rtiaaoti- 
ablo to suppoae that wholes were derived from adiuiiLla with 
large Laikp which wore ased in a^iiuiniiigp eventually with 
stich effect that the hind-limba beeame no longer necefisajy, 
and 60 gradnnllj disappeared The powerful tail* with kteml 
cutaneous flangeSp of an American si>eciea of otter {Ftirran-Hta 
scEiKftfliAii)* or the still more familittr tail of the beaver, may 
give aoEDO idea of this member in the primitive I 

think that this eonsiderution disposer of the principal argu¬ 
ment in favour of the whalea bdng related to the a^de* os 
most of the other ncflcipblanoce* such tis thoae in the characters 
of their teeth, ore evidentl}'’ rcsemblaiicea of analogy related 
to similarity of habit. 

As pointed out long ago by Hunter, there are numerous 
points in the viacoreJ organs of tbo Cotaeea which far more 
re^mble those of the Ungulata than of the Carnivora. These 
are the complex atomuoh, the simple liver, the respiratory 
organs* ami especially the reproductive organs and structmes 
relating to the dcvdcujnioiit of the young. Even the ahull of 
Zcuglodonp which has been cited m presenting a great re- 
semblance to that of a seal* has quite as much likenesa to one 
of the primitrive pig-Hke Unguktttw* except in the purely 
adaptive character of the form of the teeth. 

Though there is* perhaps^ generally more error than truth 
in popular ideas on natural history* T cannot help thinking 
that some insight has been shown in the common oaim^ 
attached to one of the most IknuUar of Cetaceans by those 
whose Opportunities of knowing its mture have been greatest 
—Sea “Hog," “Sea-Pig,” or “ Herring-Hog ” of our Gsher- 
men, of the %rmiins, corrupted into the French 

Maraoiiiu/' and also" roTcpoiaaon "shortened into " Porpoise."' 

The difficulty that might be suggested in the derivation 
of the Cet^mea from the Ungulata* arising from the latter 
being at the present day mainly vegetable feeders* is not 
greati ok the primitive Unguktoa were probably uninivorams, 
as their least modified desoeudunts, the pigs, are sLiU; and 
the aquatic braurii might easily have gmduxJIy become more 
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and more piecivoroiuj, ae we know from tho atructure of their 
bones and teeth, the puirely terrestrial membeTB have become 
by degrees more exclusively graiAinivorotiR 

One other conflideration niay remove some of the difficoltiefl 
that may arise in con fciuplftting the transition of land 
mammals into whales. Thei gangctk dolphin (Plata^isia) and 
the somewhat related Inia of South America, which retain 
sevenil rather generalised mammaUnn charactere, and are related 
to some of the earliest known Eoropean Miocene dolphins, me 
both to the present day eselusively fluviatile, being found in 
the rivers th^' inhabit almost up to tlicir very sources, more 
than a thousand miles from the eea. May this not point to 
the freshwater origin of the whole grou|j, and thus acconat for 
their otherwise inexplicable absence from the Cretaceous seas ? 

We may conclude by picturing to ouraelws some primitive 
generaliaed, Tnarah haunting animaJs with scanty coveTiiig of 
hair like the modem hippgpotamaSp but with broad, Ejwimming 
tails and short limbs, omnivorons in their mode of feeding, 
probably combining water-plants with mussels, worma, and 
freshwater crustaceans, gradually becomiiig more and more 
adapted to fill the void place ready for them on the aquatic 
side of the borderland on which they dwelt, and so by degrees, 
being modified into dolphin-liko creatures inbabiting lakes and 
rivers, and ultimately finding their way into the oceaa Here 
the disappearanec of the huge Enaliosiurlana, the Jchihy&sa^H 
nnd Ple3icsa~uri^ which formerly played the part the Cetacea 
do novF, had left them ample scope. Favoured by various 
conditions of temperature and climate, wealth of food supply* 
almost complete immunity from deadly enemies, and illimitabk 
cipane^s in w'Meh to roam, they have undergone the varions 
modifications to which the Cetacean type has now arrived, and 
gradunlly attaineii that colossal magtiitude which we have seen 
was not nlwaye an attribute of the animals of this ^roup. 

Please to recollect, howeveVp that this is a mere apeoulation, 
which may or may not be confirmed by snbeequeut pal^nto- 
logical discover)'. Such speculatjoiiE are, 1 trust, not without 
their use and interest^ espeeiallj when it is distinctly under¬ 
stood that they are offered only ns speculationfl and not as 
domonatrated frets. 
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PRESIDENTIAL ADDRESS TO TIIE DEPARTMENT 
OF ANTHROPOLOGY 1 


It Ls impoeaible for us to commence the work fit this Bectioa 
of the Association without having T^vidly brought to onr 
mi ads the lose which has befallen us aince our lajj^ meetiag— 
the loaa of one who was our moat characterlatic representative 
of the complex science of Anthropology—oae who had for many 
yeora conducted with extraordinary ensigy^ amidat multifarious 
other avociitioa% a iieriea of researches into the history, cuatoma, 
and physical characters of the early inbabitants of our ialnnd^ 
for which he waa »o especiaUy fitted by his archamlogical, 
historical and litemry aa wcR as hie .anatomical knowledge, 
and who was alao the m^t popular and brillinnt expositor^ to 
assemblies such os meet together on th^ occasions^ of the 
results of thoae researches. 1 used starcaly say that I refer 
to Proressor Rolleaton. 

Within the last few monthia the study of oiar subject in this 
country has received ao impulse from the publication of a book 
—fl tnull in eLKOi it m true^ but full of materials for thought and 
infitruction^—the Anthropology of Mr^ K B. Tylot, the first work 
published in Engliah with that titlc^ and one very dLSereut in 
its scope and method from the older ethnological treatisea, 

The immenae array of facta biought together^in a email 
compass, the terseness and elegance of the style> the good taete 
and feeling with which difficult and often burning queationfl 
are trusited, should give this book a wide circulation among all 
classes, and thoroughly familiarise both the word and the 
subject to English reodersw 

i fiiitula J^MoeUtwm for tlio AdruifN^mjcal of Sole™ (Y-Cftk Meeting^ 
Sftpliitiiber lasi^ 


1 



ANT/iJlOPQLOGy kti 


The origiD iui4 i^rl^ hUtory of civiliGatioii^ hh 

language, hb arts of life, hia teligioiip scienoe^ and aocM 
cioitome in iho primitive celtUtioiis of ^iety, are Bubjects 
in whieh, in eensequence of their direet cootinnit^ with the 
arts and acieneeSj. religiouB, political, and Aoci^ cuatoma 
among which we all live, hy which we are all inilueiaced, 
and about which we all liave opinjonij^ every pereun of ordinary 
education can and ehould take an intemt. In fact, mcdly to 
undcratand all these problems in the oomplex condition in 
which they are presented to m now, we ought to study them 
in their more simple fomiB, and trace them aa far as may be 
to their origins. 

But, as the" author^ remarkSp this book is only an intro¬ 
duction to anthropology, rather than a summa^ of all that 
it beaches ; and some^ even thoso^that many oonaider the meet 
important branches of the aubjeck but lightly touched upon, 
or wholly passed over. * 

In one of the eatimates of the charaeter and opmioDS of 
the very nciuJirkable man and eminent atateeman, whose death 
the country was mourning last spring, it was stated: ** Lord 
« Beoconsheld had a deep-rooted eonviciion of the vast im¬ 
portance of race, as determining the relative dominance 
both of pieties and of individuals;'''^ and with regard to 
the queaiion of what he meant by " race,''* we have a key in 
the laat published work of the same acute observer of iiian- 
kind: “Language and religion do not make a race—there is 
only one thing wMch make^ a race, and that 1$ blood/"* Now 
" bloodused in this la dehned as “ kmdred; relation by 
natural descent from a emnmon ancestor | consanguinity/'“ 
The study of the tme relationship of the different ruraea of 
men is then not only interesting from a scienti&e point of 
view, but of great importance to statesmaziship m E>ueb a 
eountiy as this^ embracing subjects representing ulmci^t every 
known modification of the human species who^ varied and 
o^n conflicting interests have to be regulated and providtal 
for. It is to want of appreciation of its importanca that many 
of the inconeiatencies and shortcomings of the government cif 

^ ^K$atort 13rri a|anl voL p, 205. 

^ Di^tioiviry, 
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our depeudcncioij ^tcd eoloniea aro due^ eapecmlly the groat 
Inoongifitency iH^tweeo a favourite English thi^ry and a too 
common Euglieh pmctice—the former being that all men are 
morally and iateUeciually alike^ the latter being that all are 
equally infbvior to hiinaelT in all reapecita; botlL propoaitiDne 
ogregioiigly raUacioug^ Tl^e study of mjce Is at a low ebb 
indeed when ^I'e licar the gatue contemptucjuji epithet of 
niggerapplied indbcriniinately by the Eugliahmen abroad 
to the blockg of the West Coaat of Africa, the KoOirs of Natab 
the L^irg of Ifcaubay, the Hindoos of Cnkutta, the nbongines 
of Augtraliap and even the Maoris of New Zealand i 

But how tfl he to know better? Wh^re in thig oountry is 
any ioetruetioii to be liod ? Where ate the Iwoka to which ho 
iiiay turn for tnistwnrthy infortnatioti ? * The subject, ns I have 
eaidt ifi but slightly touched li^iou in the hm^ ‘puhlfthed treatise 
on anthropology in our Lmgmige^ The great work of Pritchard^ 
a compendium of oU that wris know n at the time it was written^ 
is now almost entirely out of dixte. In not a single university 
or public institution throughout the three kingdoms is there 
any kind of systematic teiurhing, either of physical or of any 
other branch of anthropology:p except so far as oompairutive ^ 
philology may be considered as bearilbg upon the subjects 
The oue Soedety of which it is the Bpeciul bu^^iuess to promote 
the study of tltese cpie^tiona, the Anthropological Institute 
of Great Britain and Ireland, is, I regret to say, hr from 
flourishing. An anthropological mu^um, in the proper sense 
of the word, either public or private, does not exist in this 
country. 

What a contrast la this to what we see in almost every 
other nation in Europe! At Pnria there is, first, the Museum 
d'Histoire Nsturello, where man, as a zoological subject— 
almi^t entirely neglected in our^ British Museum—has a 
magnificent gallery allotted to him, abounding ilbt only in 
illuetrutions of osteology, but also in models, casts, drawings, 
and aTintottiicJil preparations^ showing various points in his 
physical or natund history, which ore expounded to the public 
in the free lectures of the venerable Frofessor Quatrcfiigea and 
hia able coadjutor. Dr. Hamj% There is also the vigorous Society 
of Anthropology, which is stated in the last annual report to 
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liuniber 720 mcrobei-fi, filiawjpg liii increase of 44 during 
the jear 1880, and which b fonuiog a museum on a most 
flxtenaive iscak; and, finaUy# the School of Autbropologj, 
founded by the illustrious Broca, whose untimely-death Imh 
year, instead of pandysing, seems- to have stiMuJated the 
energies of colleagues and pupils into mermsed activity^ 
111 this ischool, supported psirtly by private subscriptions, partly 
by the public liberality of the Municipality of Paris, and of 
the Eepartinent of the Seine, are liboratories in which all the 
processes of anthropological manipulation are practiBed by 
studeuLs and taught to travellersi Here all the bodiiis of 
persdiiB of outlandish nationalities dying in any of the hoepitalft 
of Park are di^laected by competent and zealoua olffleni''Brs, who 
carefully recoitl every ^^uliarity of structure discovered, and 
are thus lading iJie foundation * for an exhaiiative and trtisU 
worthy collection of materials for the compiLrative anatomy 
of the racea of niitn. Here, furthermore, are lectureships on 
all tho diHbrent branches^ Biol<3gic4il atid jmstomical anthro- 
pology^ ethnology, prohiatoric, linguistic, social, ami medical 
anthropology are uU treated of ecpfirately by eminent professors 
4 who havo made these dopartnients fchoir i^pecial study. The 
induence of so much Activity is spreading beyond the capitiiL 
The foundation of an Ajithropological Society at Lyons haa 
been announced within the present year. 

In Germany, although there is not at present any in¬ 
stitution organised like the school at Paris, the llouiiahing 
Btate of the Berlin Ethnological Society, which also reports 
a large inctcase in the number of its membere, the varieun 
other societies and journals, and the important contribationa 
which are coutmmdJy being made from the numerous in¬ 
tellectual centres of that land of learning, all attest the 
interest which the study o^ man excites there. In Italy, in 
the Scandhuivian kingdoms, in Eussia, and even in Spain, 
there are mgm of similar activity. A glance at the recent 
pmodical literature of America, especially the publications of 
the Smithsonian Institution, will show how strongly the 
scientilic work of that country k sattiiig in the same 
directioiL 

It is true that a very great proportion of the energies of 
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the societie^p iju^titutiotLS, and individuBk who eultiiruto this 
vast subject itre, in sli these landsp as it is indeed to ^ great 
an extent in *>ujr own, devoted that bmneh which borders 
upon the <jld and favourite studies of aichiuology and gieokgj. 
The fascinating power ofi.he pursuit of the earliest truces of 
man's exiateuee upon the earth, with the possibilities of 
obtaining aome glimpses of his mode of origin, is attested in 
the devotion seen everywhere in museumap in separate pubHca- 
tiona, and in jouriLals, to prehistorie anthropologj. 

Butj though the study of man's origin and earliest appear¬ 
ances upon the earth, and that of the struetural modidcationa 
to which in' conr^ of time he has inriTCdp or the study of 
mcee, are intimately related, and will idtimately throw light 
upon one another^ I venture to think i that the latter is the 
more pressing of the two, as k i^ certainly tb^ practically 
lULportant; and hence the necessity for greater attention to 
physical anthropology,. In seeking for a criterion upon w'hich 
to base onr study of ntc^ai in looking for essential proofs of 
consanguinity of descent from common ancestors io different 
groups of men, I Imve no hesitation in Baying that we must 
first look to their physical or anatomical c>haractcrs, nest to 
their moral and intelleetuiil clnmictern-*-for our purpose more 
difficult of apprehension and comporisem—andp lastly, as 
affording hlntSp often valuable in aid of our zesearches, but 
rarely to be depended upon, unless corroborated from other 
sources, to languagej religion, and social custoius. 

The study of the physical or anatomical characters of the 
nicea of man is tmfortunaiely a subject besot with innumer¬ 
able difficulties. It can only be approached with full ad- 
viintage by one already acquaiiited with tho ordinary facts of 
hunnin anatomy, and with a certain amount of zoological 
training The methods used by the zoologist in discriminating 
species and varieties of animala, udEd the practice acquired in 
detecting minute resemblances and differences that an ordinary 
observer might overlook, are juat what are required in the 
physical anibropologisL 

As the great problem which ia at the root of oil zoology ta 
to discover a mtimil clossihcatioo of animals, so the aim uf 
zoological anthropology is to dbeover a natural cbssiflcation 









qf ififin, A natiiTtil cliisaification ifl an ejcpreijsiou of our 
knowledge of real telfttioiiahip. of coDflangiiinity^of " blood/' 
Lin the author of Endj^mim ,crprosss&s iL Wltou wo eau 
tiatiafactorily pro^e that any two of tlio koowa^groupa of 
mankind am doflcendcd from the ooinmDii aUck, a pomt 
is gaiocii The mone auch pointii we have acquired, the more 
nearly eh^iU ^ve be able to pkt^ to ourselTes, not only 
the preaent, but the paat distribution of the races of rnan 
upon the earth, aad the mCMle and order in which they have 
Ikkti derived from one aBotber. 

The diffinultiea iu the way of applymg ioological princlpies 
to the dassificfttion of man are vastly greoter 'than iu the 
aise of moat ananiJils i the problem beingp na we ahadl see, one 
of much greater con^alesity. Wlieu groups of aidmab 
become so fdfc diflforeiitiated from each other as to represent 
separate epeoies they reiuiiiri isolated; they may break up 
into further subdivisions—in fact, it is only by further 
Hubdiviaion that new species can l?o fonued; but it ia of the 
very essence of epeeieSp os now universally understood by 
tiatundiifta, that they mnnot recombino, and so give rise to 
new forim With the varieties of man it is otherwise. 
They have never so faf flsparatod as to answer to the physio^ 
logical definition of species All races are fertile one with 
anotbetp though perhaps in different degrees Hence new 
varieties have constantly boen formed, not only by the 
BegmentatioD, na it were, of a portion of one of the old stocksp 
but also by various combinatioits of those ulre^idy established. 

Neitlier of the old iionceptions of the history of man, 
which porvadeil the thought, and form the foundation of the 
works of all ethnological writers up to the last few ye^irs^ 
rest on any solid bsais, or ncoaunt for the phenomena of the 
present condition and distr^ution of the speoiesi 

The oirti view—that of the mouogeniBt—was that all 
mces^ as we see them now^ ore the deseeudanta of u single 
pair, who^ in a comparatively short period of time spread 
over the world from one common centre of origin, and 
Ijecame modified by degrees in conBequcnce of changi^ of 
climate and other esternal conditions. The other—that of 
the polygenist—is that a oertaia number of varietiefi or 
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itpecies (no agreement has beeu arrivtjd at as to the numbei't 
which h estimated by different fliithoritiea at from three to 
twenty or more) have been independently created in tiiffereiit 
parts of llie world, and have perpetuated the diatinctive 
chameters a# well as tho geographical position with which 
they were originally endowed. 

The view which appeal *best to accord with what is now 
known of the characters and difltribiition of the mcea of man, 
and with the general phenomena of natnre. may bo described 
as a modidcation of the fomjec of these hypotheses, 

'Without entering into the dilTicult question of the method 
of man’s appearance upon the world, wo must assume 

for it u vast antiquity—at all events as nnaisiirecl by any 
historical standard. Of this there *ie now ample proof 
During tho long time he existed in the eavi^e stete—a time 
oomparwl to which the chrwn of our historical period was as 
yesterday—ho was influeoced by the operation of those 
natural laws which have produced the variations seen in other 
regions of organic natures The first men may very ptobably 
havo been all alike; but, when spread over the face of the 
earth, end become subject to very divciBu estdlmal conditiona— 
climate, food, competition with membera of his own spoeiefl 
or witli wild animals—^racial differeiicea began slowly to be 
developed through the latency of various kind.'s of selection 
acting uiKtn the slight varmiions whieh appeared Ui iiidivldusls 
in oljctlience to the tendency impLmted in all living things^ 
Geographical possition must have been one of the main 
elements in detenninuig the formation and the pcmnnence of 
races. Groups of men isolated from their fellows for long 
periods, such as those living on small isUmls, to which their 
ancestors may have been accidentally drifted, would naturally, 
in coutse of time, develop a new tjjpe of features, of skull, of 
complexion or hair A slight set m one directiotii in any of 
these characters, would constantly tend to inteasify itself, and 
BO new races would be formed, Iti tho same way different 
intellectual or moral <juuUtie$ would be graduiiUy developed 
and tranfiniittod in diJQerent groups of men. The longer a 
race thus formed remained isolated, the more strongly im¬ 
pressed and tho more permanent woidd its characteristico 
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l>ecoiuc, and leas liable to ba changed or lost, when the bui- 
routidiog cwcumatiuioea were altered, or under » luoderiite 
iUDOiint of iiitermucture froii* other races—tha more *' tme/’ 
in loot, wotdd it bft On the other huudj on large coDtinental 
tracts, where no " mountiiina interposed make • enemies of 
nations," or other natuml burriers form obstacles to free 
intercourse between tribe and tribe, there would ulwajB Ih 
a tendency towards uniformity from the lujudganintion of nices 
brought into close relation by war or by eomnieice. Snudler 
or feebler races hove been destroyed or absorbed by others ini- 
pelled by siipenibimdaiit popuhitioii or other cuuses to spread 
lieyoad their original linuts \ or sometimes tlie conquering 
race bus itself tiieiippeored by absorption into the conquered. 

Thus, for untold a^^s, the hietory of man has presented a 
shifting, ki^idos^pic soeue; iie^v races gradually becoming 
difilbrentiated out of tlio old elements, and, after dwelling 
awhile upon the earth, either becoming suddenly annihilated 
or gradually merged into new i^mbiiiatione; u eonstant 
deatmetiou and recoaatructiou; a constaiit tendency to 
separation and Jifl'erentiatiou, and h tendency to combine 
again into a confbion uniformity—^thc two tendencies acting 
against and modifying each other. The histpiy of these 
processes in fotmor times, c-Kcept in so fiir as they nuiy be 
inferred from the present state of things, is a difficult study, 
owing to the scarcity of evidence. If we ha<I any approach 
to a complete pabeontological record, the history of Timn 
could be roconstmeted; but ’ nothing of the kind is forth¬ 
coming. , bvideuees of the anatomical characters of inau, os 
lie lived on the earth during the time when the great riicUd 
chaiucteristica were being developed, during the long ante- 
historic period in which the Negro, the Mongolian, and the 
Caucasian were lieing gnM^olly fashioned into their respective 
types, is fcitimly wanting, or. if any exists, it is at present 
safely buried in the earth, perhaps to be revealed ut some 
uiieipecUid timCp and in some aufpTt^eii tniitiiier. 

It will bo observed, and perhapo observed with perplexity 
by oouifi. that no definition Ims as yet been given of the oft- 
rffimring word *■ nice," The sketch just drawn of the past 
history of man must he sufficient to show that any theory 
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tliut the difrerent iudividmlu composing human 
^;pecie^ tjAii be pattielleil outi into certLim debnite groups, eiicli 
with ite well-moi'ked aud yiennjinent limits aepairntiug it 
item all ottiers^ lias no sdentilie foundation; but that, in 
reality, llipstf indi^’iduals lire aggregated into ii number of 
groups of very iliCFerent vijluo in a ^oologieal aeriBe, with 
eharactci's more or less strongly iniirked and perWiinent, 
aud ofteu passing iuBensibly into one nnothen The great 
groups are aplit up into fuinor snbdivU-ionu, uiid filling up 
the gaps between them ore intermediate or intercalaty fonas^ 
derived cither from the survival of individutils retaining thu 
generalised or aiioestniJ ebatacters of a race from w^bieb two 
branches have sepumted and biken opposite lines of modifica- 
tioHp or from the reimion of member^ of such hmuches in 
recent tiniea If we could Tollow those stxilhofl who cmi 
classify mankind into mich divisions as trunks, bniiicbes^ 
races, and sub-mees^ each ^having its dednite and equivalent 
meaning, onr w^ork would appear to be greatly siniplified, 
although perlnips we should not be so near the tnitli wt ore 
seeking. But being not yet in a position to define what 
amount of modiGcatiou is necessary to constitute distinction 
of race* I am compelled to use the word vaguely for any 
cousidcrable group of men who resemble each other in certain 
comiuou clmraeti^r^ transmitted from genemtion to gcncmtioiL 
In approaching tlie que^'^tioiii of the classification of the 
caoea of man from a phyaicul point of view, we mmt bestow 
great csire niKjn the chariiCter?? upon w^hieli we rely in 
distinguishing one group from another. It iw well Ijmow'n in 
zoology that the modifications of a single orgjiii or ay a tom 
nuvy be of great vtdue, or may be quite uselesaj, according aa 
such modifications are correlattd with others in diiTerent 
organs or systems, or are mere isolated esamples of variatiou 
in tile economy of the animal without structural chfciiges else¬ 
where. Tbo older ornithologists associated in one order all 
the birds with webljed feet^ und the order thus constituted, 
Naicti^res or Paimipedes^ which received the great sanction of 
Cuvier, still stands in many zoological compihttiona Recent 
inveatigutions into the anatomy of birds have shown that the 
species thus associated together show no other sign of nutural 
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liflmitjp and no evidence of bamg derived froiu tlio some atoek. 
In fsmt, Uiene ia tokntbly good proof that the Tvebbtiig of the 
feet k a merely adaptive chimcter, developed or lost, preaont 
or absent, irrespective of other struetimil motUli«sitiom In 
the mmo way, when anthropology Was lesa adviuieed than it is 
tiDVp% it wii5 thought that the diatinctiou between long juid 
eliort heudedp doliehocephtdie imd fpnichycephaiic people, pointed 
out by Eet^iuBp indicated u prinnuj dividon of the hunutn 
species; but it weis afterwank discovered that, although the 
chursicter was useful otherwleep it wsis one of only setondary im¬ 
portance, aa the long-headed aa well os the short^heiided group 
iKJth included races otherHAUBe of the strongest di^imilurity. 

In ^dl cksiificatioii$, the point to bo brat osceirtoiiied is the 
fimdamenULl pkn of* construction; but iti cases where the 
fiuidaijient^f^ pLiii luia undergoAc but Utile modibciitiotip we 
are obliged to make uiie of what appeair trivbl cimrocter^, and 
compensate for their trmality by^thdr number. The more 
numerous the combimitionii of specialised clioracters, by which 
any epecies or nice dififers from its congeners, the more 
confideiioe wo Imve in their izn|>ortuacc. The sep^iradon of 
what is essentud^from wlutt is incidental or merely superfidul 
in such chantclers lic% at tlie root of all the problems of tliis 
aattire that zoologists are called upon to solve; and in pro¬ 
portion as the difBcultieB involved in this delicate and often 
perplexing discrimination are successfully met and overcome 
will tlie vaiue of tho conclnsions be mcreasadL These diffi¬ 
culties, m familiar in zoology, are still greater in the ease 
of anthioijology, Tho diSbrencea we have to deal with are 
often very slight; their significimce is at present very little 
imderstowL We go on expending time and trouble m 
heaping up elaborate tables of measurements, and minutely 
recording every point thalf is capable of desciiptiom with little 
regard to Imj conelufiions that may be drawn from thenL It 
is certainly timo now to endesivour^ if possible, to dJecrimmate 
ctiaructers which indicate deep-lying affinity from those that 
are more transient, variable, or adiiptive, and to adjust, as 
far as may be, the proper hnportimee to be attached to each. 

It is, however, <jrLifce to Ije expected that, in the iiituicy of 
all adenoes, a vast amount of labour must he expended in 
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kaming the methods of invesiigatbii. Ta none has thia l>e5e]i 
more oon^icuous than iu the Quhjeet under eousideratioiL 
Many liarc come to deapaiTp *for laatance^ of any good^ 
coIllnu^TlSl^^l:^te with tlie time it OMiupiea, coming of the minute 
and liibdrioia? w^ork iiivolvM in cnmiometiy. This 19 because 
nearly aU our present meth^is are tenbitim We have not 
yet learnt, or are only beginning to tcanip what lines of 
investigatioii are prolit^ible and vvkil are Iwirren. The result w, 
even us iar as we have gone, arep however^ quite sufficient, in 
ray opuiioa, to justify i>ersevcraiice. I however^ not kd 

!?uro whether jt Im yet time to answ'er the demand, so eager 
and flo natnml, which ie baling made in many quarters for the 
fonniiliitioii of u definite pliin of examinatioiip mcfisuTenionfc^ and 
description to wliich aU future investigution should rigidly ad¬ 
here. All steps to promote agfeemetit iijrou fnntlimTentid points 
are to l>e cord rally wTlcoiued, and meetiugu or eongres.^ con¬ 
vened for ^ucii a pur]>asc w ill he of use by giving opportunities 
for the impartral discussion of the rehitive value of dififerent 
methods j hut the agrccraent will finally he hrought aliout by 
the generad adoption of those ineaBuremcuts and methods which 
experience provus to be the most usefulp while others will gradu¬ 
ally full into disiisa by a kind of process "of natural eeloction, 
The changes and improvemeiitfl which are being miide 
yearly, airaoflt monthly, in instruments and in methods, show 
what we should lose if we were to stop at any given i>ericHi, 
and decree in saleiuii conclave that this sludl be our finnl 
system, this inatmuient and this method shidl be the only one 
uaed tbroogbout the vnorid, that no one sludl depart^from it 
We scoruely need to fisk how long such an agreement w^ould 
be binding. The subject is not sufficiently advanced to he 
reduced to a state of stagnation such as this would bring it ta 
To take an evumple from whattia perbaps the most im¬ 
portant of the anntoiuical character by wliich raftu is dis¬ 
tinguished from the lower animals, the superior from the 
ijifenor races of man; the smaller or gnc-ftter projoctioii 
forwards of the lower pait of the face in relation to the skull 
proper, or that which contains the hmim From the time 
w'hen Camper drew his facial anglep to the present day^ the 
readiest and truest method of eatiinating this projection haa 
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4>oc^ipie<l attention of auatomlsts and ainthropolggisUt, anil 
wc ute fit ill far from any general agreement Every coiiiitr)% 
every fich<»I^ has itfl own so fliflerciit tlmt cotnpeiriijon 

with oue another m wdl-nigh impossible This la ^mdoubteilly 
an evil; but the question whether wc ubonlii all agree to 
adojjt one of the eoufefiaHlly deffotive ifj^atcmB now in vognc^ 
or whether wre shoidd not mtlior contitine to liope for, and 
(uideavcmr to find, one svhieh may not l>e gubjeet to the well- 
known objettiona m^d against alL 

"We waiitj especially in this eonntiy, more workers—trained 
and experienced Enen^ tvho ivill (ake np the fiii|yect serionsly, 
and devote theuiBelvus to it contimionsLyv Of finch we may 
&iy, wdthoiit bOence to tlioae few who have done occasional 
oxccUent ivori m |Ai}'^ical luithropology, but w^hose chief 
scientific activity lies in othei* fields^ we have not one. In 
tho last iicimbei of the French Hepnf a 

reference caught iny eye to a erauii^Dietricai] methoi:] in use by 
the *'Engish scliOor* of antIiro|iologistSL It was a referenoa 
only to II method which 1 bid ventured to suggest, but whichp 
JLS far ml fciiow^ Inia not been ndoptetl by imy one else. A 
adiool is just what wo havo not, and what we want—n body of 
nion, not only w'iUitig to lejirn, but able to diBcnss, to criticise, 
to give thoir approval to, or reduce to its proper level, tho 
results put forth by our few original invefitJgutors and writorw* 
Tlie riipidity wdth whith any one of the nio«t slender protensions 
who ventures into the fieJd (I sp^ from punful experience) 
m mbed to he iin oracle umong his fellows ia one of tile moat 
ahirming proofa of the present baireimeiis of the lamL 

Another most urgent need is the collection and preserva¬ 
tion of the evidencfifi of the phyaicai structure of the various 
modihoiriona of man upon the eartiL Especially urgent ia 
this now, 413 we live iii|an age in which, in a fiir greater 
degree Llftn uny previous one, the destruction of mccs, both 
by unnibihition and absorption, is going on. The world bis 
never w'itnefised such changes in itu ethnology as those now 
taking place, owing to the rapid extension of maritmie 
discovery and maiitiiiio commerce, which is especially ufTcCting 
the island population among which, more than ehfewbero, the 
solution of the moat iinportoiit anthiopologiciil problems may 
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be looked for* If we have at preaent neither the knowledge 
nor the ]d4!mTC to exammo and desenbop wc ^u) least 
praserve from de^itmetien the« DmtcrialB for oiir Biicce^tiorB 
to work upoon Fhotogtap]i3„ modeK amtomiea] ^pedmena, 
ekdetons or*ynLrts of akeJetonSj with their histoiieB carefully 
regUtemh of any of the so-called aborigiiud rcieeSj, now nipidly 
undergoing cxterniinutioii dr degeoemtioB, will be hereJiftor 
of ineBtinnibk value. DniwungSp deeerjptioos, and nieasiire- 
menlB Jire al^ neefid^ though in a far less degree, as nllowaneo 
tnu3t idwajB I50 made for imperfectiona in tho niethoda as 
well m the liapacity of the artist or obi^erver Such coUectioiiK 
roust be made upoa 11 far liirget st^le tham has hitherto been 
attempted, as, owing to the diljicultieg already'pointed out in 
the classification of nuiu^ it ia ouly ky large numbers that 
the errors ariBing Eratn liidiTidual peculiarities ^>r accideut^d 
udmirtiin? can be obviated^ and the prevailing cliarocteristiea 
of a race or group truly ascertaiueMk It is otdj^ in an institu¬ 
tion oonimanding the te^utcea of the nation that aucli a onUee- 
tion can be fomied, und it tuay therefore be eontideiitly hoped 
that the Trusteea of thtt British MuBeuni will appmprkite 
flome portion of the magnificent new building, which has 
been pro^'ided for the aocommodation Ot their natund history 
eoIleetioLis> to this Iiitherto neglected branch of the subjects 
I have menLioned two of the needs uf unthropology iti this 
country—more workers and better colh^ctions^: there is still 
a third—-that of a aociety or institution in which antliro- 
pologists can meet and dmeuss their respective views, with a 
jounuJ ill which the reaultfl of their invcstigatioiia can be 
laid before the public, and a library in which they cair find 
the books and periodicals necessary for their etudy. jUI this 
ought to Ire provided by the Anthropologiad Inetitiite of 
Great Brit^iin aiul IrcLmd, which r^iginateil in the atiiidgama- 
tion of the old Ethnologieal and Anthropological Societies, 
But, as I intimated some time ago^ the Institute does not at 
the present time HouriBh it Ehould ; its meetings are not 
BO w^ell attendctl as they udght be; the journal m restricted 
in its powers of iUuatralion and printing by want of fnnds; 
the libitny b quite mguf&cient for the needs of the student 
This certainly does not arise from any want of good 
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nrnnagtimenb in the Sootety iteelf. Its affairs hawe been 
presided OTor and adRiinistered by eomc of the most omioeDt 
and abb men the ocnmtiy hits produced Hnxby^ Lubbock^ 
Busk, E'^'Uiis, Tybr* and Fitt*Eivere ha'^'e in sucei^oQ gi^cE 
their energies to its serviee^ and yet the mimlyer of'its members 
ia falling away, its uaeftilneaa is crippled, aud its \ ^^xy cxistenoo 
seems procariouEp Some decline to join the Iiistitutc» others 
IcaYC it, upon the plea that^ being unable from diaiJini^e or other 
caiises to attend the meetings, they cannot obtain the full return 
for their subsciiptionB; others on the ground that the Joutiml 
does not contain the exact infonuation which they req^uira 
There surely is to he found a aufheient number of persons 
who arc induenced by different coDsidemtionSi, who feel that 
anthropological ecieuct# b worth cultivalingp and that thoflc 
vrho mo lal^rinuily and patieiftly tracing out the complex 
problems of man^a ^liveraity and unm's early hi-^r}* are doing 
good workp and ought to be cucomugcd by having the 
means afforded tJiein of carrying on their inveatigutiotis and 
of phiciug the results of their reseuiches before the world— 
who faelp moreoverj that there ought to Iw soius central body* 
, representing the‘subject, which maj% on oceu^ioup inHuence 
opinion or speak aulJhoiitiitively on matters often of great 
practical importance to the tmtloiL 

Thera iim&t 1)6 many in this great and wealthy country 
who feel that they nre helping a ipod cause in joining such a 
aocioty^ even if they mo not iiidlvidimlly receiving what they 
consider a fiUl equivalent for their small subscription—many 
who Ibel «;itUfhotion in helping the cause of knowledge, in help¬ 
ing to remove the opprobrium that the British Aiithropologicil 
Society alooe of thorn of the world i& lacking in vitality/and 
in helping to prevent this oountiy from falling behind all the 
nations in the cultivatiof. of a science in which for the 
strongest it might Iks expected to hold tlie foremost 

place. It ia a far more grateful task to miLmtain, extend, and 
if need be improvop an existing organisation than to constroct 
a new oucl 1 fed, therefore, no heritation in urging vipon iiU 
who take interest in the ptomotiou of the study of Anthro¬ 
pology to rally round the Institute, and to support the endeavours 
of the present cxoallent president to inctsoae ita usefidncaa. 
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PRESIDEXTrAL ADDRESS TO THE SECTION OF 
ANTHitOPOLOOy" 

It h not for tbe President of a Section of tbls Association 
to thiiik it necessary to give any expbmwtiou of tbe natnio of 
the subjects bmught uuder its cogniJfaiice^ of to emphasise 
their iiuportaiice among other branches of fitudy ; but eo 
general is tbo igtionmce, t>r at all events ^"aguenesa of 
information, among otherwise weU-instrnctetl persoiiBH that J 
ivill ask your partnii^sioti. to devote the short time accorded 
to mo 1>Bfore tbo aotital work of the Section liegins to giving 
some accoiml of tliQ history and present position of tbo study 
of Antbro|}ology in this country, and espeoiaUy to indicate 
what this A^^socintion baa done in tho jiustraud is still doing, , 
to promote it. * 

It is only ton yeaiu since tbe aectiou in wbidi we are now 
taking pJirt acquired a definite and assured pcKaitiou in the 
organisation of the Assocktiom Tlie subjectp of course, existed 
long before that time, and wim idso mtiguisad by the Ai=soeia~ 
tioup though with singular vicii^tildes of fortune and podtion. 

It first appeared officially in I84d, w'ben the ^ Ethnological 
9ub-Section of Sectiou D (then called Zoology and Botany") 
was constituted Tbk lasted till 1851^ when Geography parted 
oompauy from Geology, with which it had boen previously 
associated in Section C, and bo#me Section E, under the 
title of " Geography aad Ethtiology" In 1866^ Section D 
changed its mime to ** Biology/' with Physiology and Anthro¬ 
pology (the first occurrence of this word in our official 
prooeedingft) aa separuto " Depurtments ^; but the latter 
does not eeom to have regained its definite footing as a 

^ Btiliili JUvociAtiatt f«r th« AdTnaamieDt of SdAoco (Dscbrl 
nth Au^Dt ISfli. 
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btaiich of Biologi<»il Seience until three j-enra Inter (1369), 
when Section E, dropping; Ethnolo^fy from its title, hence¬ 
forward bccnme Geojfraphy The Department for the 

first two yeinB (1369 nnd 1870) w«s ooaducteth under the 
title of Ethnology, but in 1871 'it resumed the nnnie of 
Anthropology, given to it in 1666, and it flourished to such an 
extent, attnictiug so many papem aud such large iindienocs, 
that it was finally constituted into a distinct Section, to whicli 
the letter H itos assigned, and which Iiad its first session at, 
the tiicinOTable meeting at IVlontreal, exactly ten years ago, 
under the fitting and nuspicious presidency of Dt. E B. 
Tylor, 

Tlie history of the grudniil recognition of Anthropnlogj' 
!ia 11 distinct subject lij.' ttib Association is an epitome of the 
history of iu gradnal growth, tind the gradual tecognition of 
its piofiltion among other sciences in the world at large, ii 
process still in operation aii<l still far from complete, Aithougii 
the word Anthropology hud certainly existed], but used in u 
different sense, it was not till well into the middle of tlie 
present century that it. or any other word, had lieen thought 
^ of to dcaigmte cdllcctively the soittered friigmentR of various 
kinds of knowledge bftaring upon the natural history of imm, 
which were beginning to be collected from so many diverse 
Enurces. Indeed, us I have once before upon a similar occaEiF>ii 
remfirked, one of tlic great difficulties with regard to making 
Anthropology a special subject of study, and devoting a speeiiil 
orgnnisotion to its promotion, is the multifarious nature of the 
knowledgn comprehended under the title. This very ambition, 
which endeavours to include such an estoiiBive lauge of 
subjects, runiifying in all directions, ilhiatratiiig and receiving 
light from so many other sciences, Jtppeum often to overleap 
itself, and give a looseiieiisiand iiidefiniteiie.sii to the aims of 
the individual or the institution propoemg to cultivate it- 
The old tonn Ethnology, or the study of peoples or nices, Las 
a timitod and definite meauiug. It trents of the resembhinces 
and luodilications of the difierent groups of the human species 
in their relations to each other, hut Anthropology, as now 
understood, hiis a far wider scope. It treats of mankind as a 
whole. It investigates its origin and his relationa to the 
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reet of the T-miveiBe. It invokes tlie aid of the ;&deiieea of 
zoology, comparative omtomyj and physiology, in its uttenipts 
to GStiiTiHte the diestmetions md reseinblaiiwa between man 
and bin nnarcnt allies^ and in fixing hiB place in the of 
living lieijige. In endeavouring to investigate the origin and 
Lmtiqinty of man, geology muit le'nd its assistanoe to determine 
tba coiuparative age^ of ihe strata in which the evidences of 
Ills existence are found, and researches into his early liistory 
soon irencK upon totally different bnmches of knowledge, lii 
tracing the progress of the from its moat primitiTe 

eonditiou, the characterisstica of ita physical structure imd 
relations witfi the lower anktuils are soon left behind, and it 
is upon evidence of a kind peculiar to the hujflan species, anti 
hy which man ig Bo pr^-euiinently distinguished from all other 
living beingsi* that our condnsionB mainly ■ The study of 
the ivorks of our earliest known forefathers — "'prehisWric 
archaeology^" as it is eommonly called — -ia now' almost a 
Bcienca by itself. It investigates the origin of all hunuin 
culture p endeavours to trace to their common beginning the 
sources cf our artSj customs, and history. The d^cnlty is, 
what to include and where to stop; as,^thovigh the term ^ 
prehistoric may roughly indicate an Artificial line bctwcim 
the province of the anthropologist and that which more 
legitimately belongs to the archfcologist, the antiqmry, and 
the historian, it is perfectly evident that the studies of the 
one imes insenaihly into tiiose of the othera. Knowledge of 
the origiu and development of pjirticular existing custoras 
throws imiuenBc light upon their t^il nature and iiaiK>rtanco; 
and conversely, it is often only from a profound iicquaintajacc 
with the present or comparatively modem mimifestpitioiifl of 
culture that we ntu able to Intezprct the slight indicatioufi * 
afforded us hy the scanty renmus V)f primitive civilisation 

It is conaideratione such as these that hav(^ couaed the 
gradual intiodnction of the tern Anthiopology as a substitute 
for Ethnology, which T have iruced in the history of this 
^lissdciation, and which is seen in other organisations for the 
cultivation of our science. 

The first general aggocktion for the study of man in this 
coimtry was founded in 1843. under the name of the Ethno* 
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Icgica] Society " (tbi^ therefore, before the Ethnological 
8ub-Soctioii of Section D of ihh ABSociation)^ It did excellent 
work for many years under tliat title, hut |KkTtly from personal 
considerEtione, ituid jjairtly from a desire to undertake n wider 
nnd somewhat difEbrent field of ro^eArcb, another mod in some 
aensea a rival society, which adopted the name of Anthropo- 
logical/' was founded in 1363. ^^or some years these existed 
aide by side, each ropr€senting in ita most octive supporters 
diirercnt sehools of the ecieiioe, Thui artEtngenient naturally 
involved a waste of strength, and it was fdt that the interests 
ot the subject would be promoted by an atimlganation of the 
tw'o sccietiesp Ifany dilfieulties^ chioHy, os is usual in such 
caaear of a pet^nal nature, had to ho overcome, one of the 
pi'iucipal l>eing the soleictioii of a nfuno for the united society. 
It was genemlly iblt that " Anthropological ^ woidd be most 
appropriate, but the mciril^era of the old Ethnologiml Society 
emdd not bring thctnaelvcs ttbsolutelj to sink the fact of their 
priority of existence, mid all that they bad done for science for 
^ many by merging their society into that of their 

younger and active rivals; so after much discujisaion a com- 
, promise was effected, and the new orgaidBation which asmsc 
from the coalescence bf tbo two societies adopted the rather 
cumbrous title of iTt^Uui^ c/ Gr^i jSriiain 

fiTid ireiand. This wjLs m 1871* and since that period the 
Society* m it is to all intents and purposes both in stimctuTe and 
function, has pursued a peaoefiil and iiaeful conrae of existence, 
holding meetings at stated periods throughout the iicseion, at 
which papers are read, itud subjecte of interi^st to snthm- 
pologists exhibited and di^uaaetL It has also publialied a 
iimrterly jonnml, which has been the prmciptd means m this 
country of communicating now information upon such subjects. 
The Institute has for twtmty-three years performed this 
duty in a ifusLneasdike and unoatentetious manner, the ordy 
remarkable circunifttanoe connected with its bifftoiy being the 
shigular want of interest taken by the outride world in its 
pro^diugs, considering their intrinsio iuiportitnce lo society, 
ospeciiilly in an empire Hke oura, which more than any other 
ufibrda a field for the study of man, under fdmost ev^ery aspect 
of divetsity of race, dimate, and culture. At the present time 
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it nuuLbcrs only 305 Qnitiuuy i^ubflcriptioKLB 

afford bcmjlj Biifficicnt rueanB to maintaia the libraiy and 
joumnl ]□ a eta to of efficioncji The kindred Geographical 
and Zoological Societies have respectively 3775 !iad 2085 
follovr^, so far greater is ' the interest taken in the surface of 
the earth itself, and in the animalfi which dwell than 

in its human inhabitaats 1 * 

Societies similar in their object to that tha history of 
which I have juet sketohccl have sprung up, and a^ now in 
a more or less floiuishmg condition, in every dviliset] country 
of tlie world But condning our retrospect to our own 
countiy, we may toko u glani:^ iit what has been done in 
reoeiit years to protnobo the orgunlei^ etudy of Anthropology 
otherwise than by of ihk Assockition (to which I shall 

refer again later) or the Society of which l iiave^ust Epokon- 

One of the ino^t potent uieuns of registering foabo, and 
making them iivaihiblo for future study and reference^ h to 
be found in actual colicctious of tangible objects. To very 
conJ^iderublt? branches of anthropologioil scienee this method 
of hxiiig the evidence upon which our knowledge of the 
subject is based ie particulariy applicable.* These branches 
am nuiiniy two, very distinct from bach other, and each 
repreaentiiig one of the principal sides in which Anthropology 
pre^ieiita itself 

r, Collectioua illuetriiting the physical structure of nmn, 
and its voruitiona in the different races. 

11. Collections showing his chaructcristic custom:^ and 
metho<ls of livingj his arts, anuB, and costumes, lis developed 
under different cifcumstuncea and also modided by different 
rucud conditions. 

It is very rarely that the$e two aie combined in one 
gftucnil arrangements and they ite almost always studied 
npin^t, the characteriatics of mind, the general education and 
special tDLiamg which am required for the succesafu! cultivn^ 
tiou of cither being rarely combined in a single mdiTidual; 
and yet the complete history of any race of mankind, 
espccuiUy with regard to its relatiou to other races, must 
be based upon a knowledge both of its physical and psychical 
charaeteristics, and customs, habitSi language, and tradition 
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hirgcty lidp, whep ^n^tomlcal cliaxatletB fail to ifepinito and 
di*fiiie. 

Thf authropolDi^jciLl tnti^ms of tlib country* vrcU as 
elsewhere* are all of recmt growth, itnd they utc imking 
progress cvci^TThere with zsteitdily kcceiemting speed Thus 
cappot bo bettor iUuEtr^ited thaa m the pbice irhere we iure 
at the present time. Many of \hm& who are now in thk 
room can leuicinber w'hen the Piutemb for the study of 
either branch of the siihject m Oxford were atisolutely nou- 
existont. I cap myself recall tiie time when the site of the 
haiicisomo buUdipg vThich uow^ houses the scientific treasures 
of the Uiii^'ctaily waa a bare field All wlio knQw the 
uiodeni liiatory of Oxford muat ba aware that it was mrtmly 
awing to the enthnslaotic zeal and steady perseverance in the 
cause of scientifie ^ducjition of one who is happily still among 
us^ the veteran Hegiiia l^rofessor of Medici nCi Sir Henry 
Adand, tliat that building w™ erected The i^osse^ion of a 
well-eelected tmd representative collection illustratmg the 
amitoiiiical dniraoters of tiie hiiiiian species is cbielly ow'itig 
to the energetic labonra of Pmfeasor BollestoDp one of the 
, brightest and noblest of OxfoTd*s sous^ a Pinn of whom J 
cannot speak without-feelings of the strongest affection and 
toojjfc profound regret for bis untmiely loss to the University 
(iud tlu} 

Tlie <»alltx;ligu illuBtiutiug the arts anil eustoius of primitive 
|»eople the Univetisity owes to tiie ingenuity and iimnificcnte 
of Geiienil Pitt-Rivers, who not only provided the material 
on wliielkit is based, Ijut also the original and unique scheme 
of limiiigeiiient, which odds so greatly to its Vidue ns a means 
of odiicatioii, and is so ndtuirably caJcnlated to awaken an 
iut^tesl iu the subject, eveu iij the miudjs of the most super- 
ttcha visitor. In spejtkingftlius of the method of dispkyiug 
the Pitt-Rkers collection, 1 must uot be supposed to imply 
any disparagement of others arranged on different pLiiia 
Provided there is a definite uud conaiatent arrangemeut of 
some sort, it is well that there should he u diversity in the 
treiitmeut of diGerent coUeetioDu, nnd for such a vast uud 
exhuustive collection sa that under the cate of Sir TVoUaaton 
Pranks, ut the British Jfuseiiui, the geogruphical system 
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wliicli hm been Evdopt^id is certainly the he^t. In it every 
ftpijcimen ef whatever natui^ at naee finds a plaisej in which 
it cam at liny time be dii§covered jand recognh^cd. 

In referring to our great national coUcctioUp I cannot 
refmn frotn ^sajing tliat there e^emed till btcly to bo only 
one element wanting to make it aU that could be desired^ 
itiid that was Epace, not only for the proper prcsen'ation and 
exhibition of what iL already contaiua, but also for ite 
ineintabk: future expansion. Tlio provision ia tliis respect 
totally inadequate to do justice to the importance of the 
subject Happily thb coiisidsrution iviU be no longer a bar 
to the ^ievelopiuent of the coUcction. The provident action 
of the authoridea of the mtiseuni^ aided by tb*e liberality of 
tiiH Duke of Bedford^ and the wisdom of Her Majeat/s 
UoveFnmenb, has seemed for xaimy y«3ara to come tlie accessary 
nwm for the eipiinsion of the grandest of otit njitional 
institutions 

More niodern even than mtisounis has been the introduction 
of any ajsteniatic teaching of Anthropology into this country^ 
This is oartainly loogt remarkahle, considering that there ie no 
nabion to which the subject is of am-h great importance. Its 
importance to those who have to ruk—%Tid there me few of 
us now who are not called uiKiu to bear our share of the 
responsibilities of government—can scarcely be overestimated 
in an empire like this, the population of wbich, as I have 
just said, ia coiai>ose<i of e35amples of nlinost every diversity 
under which the human body and niiiid can nuLuifcx^t itselh 
The physicjil cbaracteristica of race, so strongly marked in 
nmuy ciisesi. are probably always associated w'ith eE|utilIy or 
mure dlvene characteriatics of temper and intellect In fact, 
even when the phyaical divergences ate weakly altown, m in 
the diHeicnt race^ wdiieh coutribnle to make up the home 
ixirtiou of the Huipiro. the mental oml moraJ chajactenatics 
are still most strongly nuirkod. As the phydeian will 
not only ^tudy the particular' kind of disease niider which liia 
patient is suflering Ixifore adminisUiTing the approved remedies 
for such disease^ but will also take into laireful ucoount the 
peculiar idiosyncrasy and inherited tendencies of the individual, 
which so greatly modify both the course of the and 
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tlio iictioii of reni^diisSp fto it La absolutely neceseaiy for the 
»tutc»niaii who would govern successfiiilly not to look upon 
humaiL nntiire in thi? Jib^rnct and endeavour to apply 
tmiversul rule^ but to couBider the epecinL momf, iutelleotujil, 
and social capubiUtiei^, vrautSp and iisi>iratiLms of eiM^h particidiir 
race with whit^h he baa to deitL A form of govomment under 
which one moe would live happMy and pro^rously may 10 
another b« tho mtim of iinendunibk misery^ All these 
questions then should be mrefulJy studied by those who have 
any share in the govenaiuont of people belonging to raoea alien 
to themselves. A knowledge of their special cliarocterB aud 
rebtions to one another hm a more priictical object the 
mere satisfaction of scientiSc curiosity; it b ii knowledge 
upon which the happinesH anti prosperity or the rtverflu of 
millions of our fcJlow-erettturefl>niay depondL The igtioraiK'ti 
often shown upon the^ subjeets* even in so select an aseetubly 
as the House of Oanimona, would be ludicrous if it were not 
liahlo to lead to disastrous results. 

Kow let ufi consider what, amid idl the compkis, diverse^ 
and oofltly machinery of education in tliis country^ ts being 
done to Batiafy fhe dcuiands for eueh knowledge. Wo may 
Bay at oncse, fa regards^ institutions for primary and secondary 
education p abioltitely nothing. The inhabitants of the various 
regions of our own earth are treated with no more considera¬ 
tion and mtcrest iu all such institutions than if they lived 
on the moon or the pLiuel^ We must turn straight to the 
higher intellectual centres m the hope of Ending any anthro¬ 
pological teaching. Here, at Oxford, if anywhere, wc may 
expect to find itn and here, first among the Britisli Universities, 
have we seen, ^ioce the year 18S3j among the list of the sub- 
jecta tanght the word " Anthropology," but the teacher, though 
one of the moot le^irned of men in the subject the country has 
produced, etill only bears the modest title of Eeader.'* A 
profcHsorahip of Ajithropology docs not exist at present in thu 
British laleSp and even here the subject^ though recognifled as 
a “Hpmtd," affers little field for distinction in the examinationii 
fur d^nee!^, and has therefore never been token up in n 
thorough manner by students^ Dr* Tylor's lectures must, 
howevei:, buvo done much to have spread an intelligent 
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itkteteiiL in bianchofi of AntlirupoLog^i^ and have proved a 
volOiilile cotnploment to the Pitt-i^vens collection, aa liave 
xtlflo ihe oou^:ac3 which have been given by Mr. Henry Balfour 
upon the ar^ of mankind and their evolution, one of vfhicb I 
suu glad to «ce is announced aniong the advantages offered 
to the University ExteneioD students at present with m 
Phyideal Aiithropologj' has rIso Wn taken up by Professor 
A. Thomiwiii, who, I nnderstandp gives instructive lectuios 
upon it, open to the members of hh cIukh of human anatomy^ 
At the op}K>i3ite end almost of tho subject must be mentioned 
the extension and organmtbi] of llto Ashmoleim Museum 
under the call? of Mr. Arthur EvaiiSj, which has a bearing 
upon some branches of Anthropokig^\ and the‘foundation of 
tho Indian Institute uodur the umspioes pf Sir Monier Monier- 
Williams, which mtist give ap im|>etus to the ^udy of the 
chutucteristicB of the races of oixr grout Empire in the ISast 
liiai, but by no means least in its bearing upon the orighip 
diviaiotia, and diffu^on of ftices, is the world-femoua tingmstic 
work of Professor Mas Ifuller mid Professor Sayce, both of 
wliotn Imve presided over this Section at forincr moetiugs of 
the Association. * 

Of the sifter University I wrote thua in 1834: "In 
Cambridge there am many hopeful rigns. The recently 
appointed Profeasor of Anatomy^ Dr* Macalister, m know u to 
have paid much attention to Auutomical Antlimpology, and 
haa Jilre4u1y intimated that he proposes to give instruction in 
it during tho summjer term. A.n Ethnological and Arclucological 
Museum h also in progress of fomLatiou, whiob^ if not destined 
to rivtd that of Oxford, already contuiim many objenm of 
groat value^ and a guarantee of its gootl preservation and 
arrangement may be looked for in tho appointment of Boron 
Anutola von ilugyl iia ita firnt curator." 

Ten yeans have passed^ and it is satisfactory to Jvnovv that 
the teaching of Anthropology bus not only been fairly estab¬ 
lished, but tho subject bos uIm found a placo in the seheitie 
of University examination. The learned Professor of Human 
Anatomy continuea to take a wide view of his fnnctiotiH, 
giving a course during the Ekiater term on the methods of 
Physical Anthropology and also muaeimi demonstrations on 
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craniometry and osteometry, by the aid of u gmtly 
and eontiniMlJy augmenting coUection of spedmena. Those 
students who take anatomy ae their snbjeot for the second 
jjart of the Natural Science "fripoa hove both paper work and 
praetical cjcaminutiou in Aiithrtjpologyj each man having a 
skull placed in hia hands^ of which lie ia c: 5 p€ctcd to make a 
complete diagnostic description, i For the first pirt of the 
tripos each candidate has one or more questions on tho bread 
general principles of tlie eubjeetp Profe^r Mncalister informs 
me that he has always at least six men who go through a very 
thorough practical course with their own hands. Thera ims 
itlso hitely licen eEtablished a course of le^Auras on the 
Natural Histoiy of the fiaces of Man, delivered during the 
Michaelmas and LenJ terms by Dr. Hickson, of I>owTiing 
College, an<i Baron von Miig^ gives a course of museum 
demoti^tr^tions an the weapons, omameuts, and other objects 
in the Ethnological Museum, which m open to all students, 
and of wliich many take advantage.* 

Ill London, owing to the chaotio condition of all forms of 
higher instmetion, which has been brought bo prominenEiy 
into notice by ttw ujuversal demand for a teaching University 
* (an uspiiatioii which i.he Libours of the late Gresham Com¬ 
mission certainly Bccm to have brought nearer to realibyition 
than ever appeared possible before)^ all systematic authropo^ 
le^cal teaching has been entirely neglected. Tiie great 
oollectious to which I have already ^dludedi tliat of arEs and 
enstoms at the BritLsh Museum, and that of osteologjcad 
specimetm at the Eoyal CoUega of Surgeona, have by tlicir 
steady augmentation done valuable service in preseri^'ing u 
vast quantity of material for future investigation and instruct 
tiDii, and students have at present aU reasonable facilities for 
pursuing their own reaearqJms in them. Lectures have never 
formed i>art of the official programme of the BritislL 
Museum, but at the College of Surgooas it la otherwise, and 
though the contants of tho coUcctions are specially iudicatad 
aa the subject on which they should be delivered, for the last 
ton years at least, Anthropolo^, notwithstanding the magniE- 
cent material at band for its illtistration, has had no place in 
the annual syllabua It h also entirely ignored in the 
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exomiiiEitioii ficheme of the Univemty London^ an inatitu- 
tion which pridca itself aa beieg on a level with :modem 
edncatioQal reqmronuen ta i and ^ the nymagera of the new 
Imperial Iiiatitutep caating about in all directiona for mmd 
worthy object to occupy their euergiea and their Epacioua 
buildiuga, do not appear to liave taken into eerioue eonaidera- 
tion the value to the world hud the appropriateneaa to their 
orlgiaid design of a great (sentml achool of AathTopologyi 
from wliielj might emaiuite a full and »^itJsfying knowledge of 
the characteristics of all the varioiia raccB of which the Empire 
is compo!^. 

in ^Sootlafid the reoent XJaivereities Commission has 
recognised Phyeical An thtopology as a bmrfch of human 
anatomy in their scheme for gradnatiou in x>ure sdence^ the 
examiniition on this subject embmeing a Itnowfedge of race 
characters as found in the skidl and other parte of the akektonj 
in the skin, eyes, hair^ features, and the estermd configuration 
of the body generally; the methods of imthroiKjmetrical 
measurement^ both of the living body and the skeleton; the 
possible influence of use and of csternal Hurronndings in 
producing modiheatiooB in the phyBiciil clktroclers of maiij 
and an acquiiiataucO with the “ types of mankind and tho 
structural relations of man to the higher mammilla These 
regulations come into opemtion in the University of Edin¬ 
burgh in lS92|nnd in accordance with them ProfesKor Sir 
Willitim Turner delivers a special oonrso of twenty - five 
lectures on Physical Antliropology, ajid in addition ten 
practical demonstrations on ostconietiy. The musciyn under 
Ilia charge baa greatly iucre^eed of kto in number and value 
of tho specimeu^ But ^ Human Anatomy, including Anthro- 
pology,*' being only one of a eeries of nine subjects in any 
three or more of which a final *«iiedce oiuimnation on a 
higher standard bos to 1>e passed, there is not nl f^^nt any 
coo^idemble number of students wlio take it up, and the other 
Scotch Uaivcrdtics have not yet thought it necessary *to 
establish distinct courses of Physical Anthropologyj, although 
it is becoming more and more a regular jiarc of the anatomical 
teaching to advanced students. 

For the foUovdng accoimi of what is being done to fmther 
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the knowledge of our subject in the slater isle I am indebted 
to Professor D, Cimningham. The only place in Ireland 
wheni onthropologioal work js done is Trinity ColLege. For 
many yeiLra tlio^ in charge of the mnseum have l>evn collecting 
sknllK, and they were fortunate in obtaining the*greater pirt 
of Sir Williaiii Williams collection. To Ihese gxmt additions 
have been recently mado^ prindpully in the fona of Irish 
emnk from dUTerent districts. AH the antlifopological sped- 
mens are lodged m one large room, which h also used ns an 
anthropometric laboratory. Though there has never Ijeea 
any Bystematie teaching of iVnthropology in Trinity College, 
Dr. C. IL Browne (ProfesBor CunninghniiL'a Eible assistant), 
who takes chofgo of the laboratory, attends for tw^o hours on 
three days a week, and gives demon stmtbtm in anthropological 
methods to finy ^tudonta who itrc intorestod in the Bubjeet. 
Tho laboratory woi? opened in Juno 1891^ the instnunents 
being provided by a grant from the Eoyol Irh>h At^demy^ 
utid about 500 individuidii have i^ady been me4LSiLred, the 
greater number of them studeuba of the CoUogo. This is, 
however, only part of the work carried out by the hilioratory. 
Every year the ijfitnmicuto are taken to some selected district 
in Ireland, an<i a syatfeuifttic study of the inhabitants is made. 
The Arau IbLuicIh, iiud ^ilso the islmids of Inii$hlx»5n and 
Inishsluirk, have been already worked out^ and tUi^ y^ar 
excurgions are ozonised to Kerry, to a district in Wicklow', 
and to another in the west of Ireland The Academy makes 
yearly grants to the Ootumitteo for carrying on this work, 
the resVIts of which have been published in udniimble 
luemoirs by Professor A. C, Haddon and Dr. C* R Browne. 
The Scion c* and Art Museum in Dubliu, undei: the direciion 
of Dr, V. Ball, contains a email collection, arranged with a 
Yww to general instruction, showing by means of skulk and 
caisto the pltyaical charaetoriatics of the dlfTerent races of uitin, 
thckse of each nice being explained by u short printed label, 
aifd its range shown on a map. 

Though the development of unthropologicai fscicnoe has 
thus not been greatly iidvamx'd, in this country at least, by 
meani of ondowtuenta, or by iiid of the State, or^ till very 
recently, by our greet t iicholastb institutions, but has been 
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miiitily kft to thci uuorguiil^ effortii of uiruLteurs of thi^ 
its pmgtie^ in recent hoB been iinileDiublj 

grmt. 1 will give an idfitiuice <if the strides that tinre been 
mode m ouA of its most Important brauebea 

Physical 6jt Anatcmical Anthropology, or the study of the 
rnodiEcatioiis of the human l^y under its various aspects, the 
modiliGstlotLS dependent upon sex and age, the inodifiE^ations 
depends tit upon race, and those dependent upon individual 
vanability, stadied not many years agp in a vague and loo^ 
manner, hits gradually submitted to a Tigoroue and, therefore, 
strictly sdenulic method of treatment, Tho generalities 
which were formerly used to expn^ the differepces that ivera 
recognised between the viuioua subjects eompared with each 
other httvo lieoti repLaced by terms con’v'tycd in rJxnost Tiiathe- 
niutlcaJ prociaion. No one i^uajnted with th^ history of 
the development of this bmnch of Anthropology can MI to 
recognise how innch it WJta aceelctaUHl by the genius of Broca, 
and the s^nol whieh he estahlislied in Fmnce, nltliough all 
cultivated nations are now vying with each other in the 
practice of exactitude in anthropological ^search, and the 
time seems rapidly approaching when a eoinmon %TCeniont 
wiD be arrived at, by whieh all the observations which may 
be mndo, under wliatever diverifle droutnstances, and by what¬ 
ever difforent individuals, will be available for t^auparison one 
with another. 

This branch of our science has received the name of 
Anthropometiy*'* Although, as the name implies, nieasure- 
ment is one of its principal features, it includes sufih other 
methiMis of oompuriwn as can be reduced to a definite sUindardp 
or to which definite tests can l>e applied, such as the colour of 
the hair, eyea^ and complexion, the ^ibrm of the ear and nosa 
The great desiderata that have been ^ught for, and gnidnally 
attained, in measuring eitlier the skeletoiL or the liiWiig person 
have been two in -aumber: 1* Exact definition of the y»oiiy^ 
between which the measurements should he taken. 2. Exact 
methods and instruments of lueosnrumcnt^ In both tLiese 
coses tho object looked for has \mtn not only that the 
measurements taken by the same observer at diflerent times 
and imdeir difTerent cimiiiiBtanccs should coincide, but also 
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that those taken by dilfeTeDt obsemerH ghoiild be c^mpanibK 
These requirements seem so sitnpla and natural at first sight 
that tho uaiijority of persons whom I am addresaing will 
wonder that I Bbould allude to them. Only thfiee who are 
soriottsly occupied, or perha|ha 1 should rather Sityj only thoee 
who were seriously occupied a few years ago with the 
endeavour to solve these problemB can have any idea of theii' 
difficulty, Thu iiwcunt of time aod labour that has bcscu 
spent upon them h enormotis, but the result hae^ I ihink^ 
been quite oomnionsurate with it 

We have attained at last to methods of meyaurement and 
standards of poiuparisoii wliicht iu the bands of persons of 
ordinaiy intelligence, and with a moderate nniount of tminingp 
will give data which ifiay be ubsolutely depended upom From 
tbjcse wo ho^ to ^ able to FoiufLulate accurate information as 
to tha phj'aiud cQuformatiDu of all the groups into which 
manMtid ia divided, and so gradually to iirrive at a natural 
daaeifieatlon of those groups, and a knowledge of their 
affinities one U) another. 

But the exoct^ methods of modern Anthropometry are not 
only iiux>Qrtant on account of the aid they give in studying 
the race charaetermti^ of man. As has so often happened 
when scientific olisorvation has been primarily carried out for 
its own sake, it ultimately leada to practical applJcarious 
undreamt of by its earlier cultivators. The applicatdon of 
Anthropometry not to the comparison of luces, but to elucidlate 
various sodal problems—as the lawis of growth^ of heredity, of 
comparative capacities of iudividuals within a coTniunnity, und 
the effects of different kindfl of education and occupation^ ae 
worked out first by Quetelet in Belgiam, aud subsequently by 
FrEmcis GoJton, Soberts, and others in this country^ and its 
still more coticrete application tis nu aid in adinimaterixig 
justice by fnethods perfected by Bertilloii in Fnmoe, are strik¬ 
ing illustrationB of the practical utility of hiboiirs originally 
undertakeu imtljEr the iufiuunce of devotion to Ecience pure 
and simple. 

The iinportantie of being able to determiim the identity 
of ftu iadividuiil under whatever clrcuinstaueea of diaguise he 
may be presented for examination has, of course, long been 
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uppaTuiiE. to all who linvo Imd anything to do mtb fch& admmis- 
tfatiou of the criminal law^ and rough and ready tnethods of 
rei!eguitionp dapoading tnahJy ^\}oq. the more or l039 acute 
faculty of perception and tecolleotion of differences and re- 
BcmblancoBj ^'osseagt'd by the persons upon whom the duty of 
identificatioa has devolvedp have long in oparatioii- The 
geoend conformation, heigh tp form of featiireSj and colour of 
uomploxionp hahp and eyoSp have also been notcd« Much 
iidditionELl a^Btnuce has been obtained by tho tegifttmtion oi 
definite ph j’sical cliaracteriBtits, the results either uf natural 
conformation, ,or of injury^ such as mutilatiunap tattoo-marksp 
and 9 cnr 3 ^ inflicted by aoddeut or design. The ^ application of 
one of the most imporumt scientific discoveriea of the agCp 
photography, was eagerly seized upon* os a remedy fox th& 
diliicidties hitherto met with In tnidiig perwmd Identity, and 
cnonnauB numbers of photographs were taken of persons the 
petuliarities of whose career led them to fall into the Jiands of 
the poEcep and who Avere likely to be wanted agnin on soma 
future oocasiotc No doubt much help hits been derived from 
this source^ but also much emlstrmasmenf. Even among 
photographic portraits of one's own personal friends, taken 
under most favourable circunistanecs, anti with no mtention of 
deception, wa camnot often help exebiming how unlike they 
are to the person Kepresented. With portraits of criminab, 
the varying expreasiDU of the face, changes in the mode of 
weEaring the liair and beard, differences of costume, the effeets 
of a long lapse of thne, years perhaps pissed m degradation 
find misery* muy make such alterations that re^gnition 
becomes a matter at least of uncertainty.. Tliat photographs 
ure extremely valuable as aids to identifleatioUp when their 
true position in the process is recognised, cannot be doubted, 
but os a primary method they liavo been found to be t^uite 
inapplicabb^ Owing partly to the causes just intHcuted, but 
mainly to tbc diflicultyp if not impossibility, of clasaifyi^ig 
thenr The etiuitnous expendituro of time and trouble that 
must be consumed in making the comparison betweem any 
suspected person and tbo various pottraits of tbe stock which 
accumulates in prison bureaus may be judged of linni tlio fact 
thatp in Paris alone, upwards of lOOjOOO s'^ch portmita of 
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persons iziterestLn^ the police have been taken in n period 
of tan yeare. 

The prinuirj dcsideniUim ^lu a syatem of identificatLon ie a 
ready means of cta^ifying the data upc^n wMch 'll m bused. 
To accomplish this is the aim of the BertiUoa eyttenx 
measurements are taken l)etween certain weU-known and fixed 
points of the bony framework of the body, which ai^ known 
not to ehange under diflerent conditions of life. The lengtli 
and breadth of the head^ the length of the middle fingerp the 
length of the foot, and the length of the forearm, are eoneidei'ed 
the best, though others are added for greater o^taintyr as the 
heightp spun of arms, length of ear. colour of cyos^ cle All 
these partieulara of eveiy individual examined are recorded 
upon a card, and by*dividing each measiirenient into three 
tuedkinip and short? and by ck^aifying the various 
combinations thus obtainetip the whole mas; of eardia, kept 
arranged in drawers in the central.bureau, is divided up into 
groups, each contjiining a conjpinitivcly small niimix^r, and 
therefore (inite easily dealt witk Wlien the card of n new 
prisoner ia brong|;Lt in, a few' minutes suffice to eliiDinute the 
f necessity of comparison wdtb any but one Hmall batchy wbieb 
preiHints the special ^ combination. Tben photographs and 
other means of recognition^ aa distinctive marks and form of 
features, are brought into pLiy. and idcntificaLion Uwmes a 
matter of oertainty. On the other bmd, if the combination 
of measurements upon a new card does not ooinddo with any 
in the classed collection in the hureaUp It ia known with 
absolute *eorlai£ity that the individual being dealt wdtb has 
lusver been meounred before. 

One of the moat striking rcaults uf the introduction of this 
ayeteni into Franco hue bMn that, since it has liceo brought 
fully into operatioUp a brge pri>partion of old onTeuders, knowing 
that eoneefllraent is hopdesap admit their identity at once^ and 
sayo a world of trouble and expense to the police by ceasing 
to endeavour to conceal themselves under false mimes. 

Various representations upon tliia subject have been 
addressed to the Home Secretary of our own Government 
during the hist few years, and among others one from the 
Council of ttiis Agsociation, which originated in a resolution 
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of this Section, adopted by the Gencml Ccnnmittce al the 
meeting nt Sdinbiifgh in 1392, to this eSectj 

** That the ComiaiJ be r&qtie^d to draw the attention of 
Her Majesty's Covermneat to the Antbropomotrio Method for 
the ineaflareTBcnt of criminafe, whicli ia eocce^hilly ia openition 
in Fran no ^ AuatrLo, and other continental ooiintricSi luid wdiich 
hae been found effectiTe m the identiiication of habit^ 
crimiiiula, and eonaeqnently the prevention wd represrion 
of crinie." 

In cou^quonee of tho^ represcntationa ii Committee wiia 
appnuted on^2lKt October 1893 by Mn Asquith, con^ting 
of Mr. C. R Tionp, of the Ilotne Office. ILijor Arthur GrilHthfl, 
Inspector of I’^rlBoufi, and Mr. Melville LcKlio Maemgbten, 
Chief Congtablo in the Metropolitan FoLice Force, with 1^- 
H. B. Simpfion, of the Home Office, as Set'a^U^to inquire 
(a) into the method of registering and identifying habitual 
orimiiuiliJ now in use in.England; (fc) into the *Autbrci|io- 
metric" ayateni of classified registration anil identification in 
uBe in Ftaiice and other conntrica; (c) into the suggested 
aystem of identification hy nieana of a record of finj^r marks j 
to report whether the anthropametric syetJm or the finger- ^ 
mark ay stem ctm with advantage he addjjted in England either 
in substitution fet or to supplenient the exiating methods^ 
and, if so, what arrangements should be adopted for putting 
them into practice, and what rules should bo made under 
Section 8 of the Penal Servitude Act, 1801, for the photo¬ 
graphing and measuring of pri&ouors.” 

The Eeport of thU Committee, with minatea ot evident! 
and appendiizes, was iaiued as a PtirlionientJvry Blue-book in 
March liist< and not only contains a lucid aud conidae de- 
scripLion of tho methods of identification already in use in 
this country, but oleo most striking tcstiuiony from impartial 
but weH-qualilied pe^'^^ns to the value of a more i^cientifie 
mode of dealing with the subjcci 2fo pains seem to have 
been spared to obtain, both by pereomil observation and by the 
examinatiou of competent witnea^, a thorough knowlt^Ige of 
the advautages of the BertiUon system as pnictised in France, 
and the result has been the reconimcndiition of that systent^ 
with certain modifications, for adoption in this country, with 
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tbe lulclitbn of tho rcmurkably ftimple, ingeuious, atid certain 
metLocl of petsonaL icbntiticatiou bat used m Itidk by Sir 
WillLiDi HerBobel, but fully g^laborated in this countiy by Mr. 
Francis Galton—tbat called the " fiuger-raaik systeni," about 
which I shiiJl have a few tuore words to auy presently. 

With the ooncladijitg words of the Cbumuttee's Beport I 
most fully concur: “We may confidently anticipate that, if 
fairly tried, it iivill show very satisfactory results within a few 
years in the metropolis; but the success of its application in 
the country generally will depend on the voluntary oo-Dpemtion 
of the independent county iind borough police forces. This, 
we feel siuc, will not be withhold. When the priuaiples of 
the systeui are understood and its iisefulnesa appreifiat^, wo 
believe it will not only save much time and bibcmr to the 
police in thc«perfqriRauoe of an iiuffortaut duty, but will give 
them Tnateriol assiatance in tracing and detenting the antc- 
cedenta of the guilty, and will u^bnl, so far as its scope 
extends, an absolute oolegiiard to the innoccDt.’' 

It is very satiafiictory to bo nble to add tliut in the House 
of Commons on 26th June, in answer to a question from 
^ Colonel Howartl \iacenl, the Home Secretary announced 
that tho receuinicndbtiDna of the Committee have been 
adopted; and that, in order to facilitate research into the 
judicial antecedents of international crimiiiftls, the legiatere 
of meaBureraeuts would be kept on the same plan as tliat 
adopted with such euccesa in Frauce, and also in other 
continental countries, 

I liavf just mentioned the “ fiugcr-niark system/' and of 
all the various dovelopaientg of Anthropology in recent times 
none appears to me more interesting than the work done by 
Mr. Galton upon this auhject; for though, as indirated above, 
he is not quite the first wife has looked into the question or 
Hhown its pnictical application in personal identification, he 
hjis carried his work upon it far beyond that of any of hia 
preTlwessonj, both in its practical application and into regions 
of aiiecalation uuthought of by any one else. Simple and in- 
Bignifioant as in the eyes of all the world ate the little ridges 
and furrows whidi mark tho skin of the tmder-aiirfacc of our 
fingers, existing in every man. wotnjm, and child bom into the 
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world, they Jtave beea practitadly onnotked by every one until 
Mr. Galton bua shovra. by a detaiicd and perseverinji study of 
their peculiarities, that they ate /uU of aigmBeanco, and imply 
repay the pains and time spent upon their study. It in not 
to be BUppoged that ail the kuowlu^ that may be obtained 
from a minute examination of them is yet by auy mesiis ex¬ 
hausted. Imt they have olieudy given valnable data for the 
study of sncii subjeetB fa variation unairectcd by natural or any 
other known form of selection, and the diJhcuit ptoblems of 
liercdity, in addition to their being one of the most valuable 
ineans hitherto discovered of fixing personal identity. 

As an exaniplfi of the importance of aomc ready method Va 
prove identity, apart from its applieaiioD, to the detection, 
punishment, and prevention of erhne, to which I have 
already referred. I may recall to your .recoilciction that 
remarkable trial which agitated the length and bmdth of 
the land rather more thip twenty years ago; a trial which 
occupied bo many mouths of the precious time of our most 
emioent judges and oounsel, and cost the country, as well aa 
several innocent persons—I am aJroid to say how many— 
thousanda of pounds, all upon an issue whiefi might have been ^ 
settled in two minutes if Eoger Tichljdrae, before starting on 
his voyage, had but taken tliO IroublB to imprint his thumb 
upon a piece of blackened paper. It is wonderful to me, on 
reading again the reports of the trial, to sec how compsiratively 
little attention was paid by counsel, judge, or jury, to the 
extremely different physiefd citarauteristica of the two persons 
claimed to he identical, hut which were so stronglj' nitirked 
thut they ought to have disposed of tlie daiiu, without any 
hesitation, at the very opening of the case. It woe not until 
the 10 2nd day of the first trial that the attention of the jury • 
was pointedly called to the facf that it was known that 
Sir Boger TichbomG had been tattooed on the lefUarm with a 
cross, anchor, and a heart, and that the Cbiiimint eshihitet^o 
cuch nuirks. When this ivas clearly brought out an<l prowJ, 
the case broke down at once. Tlie Bc<eond trial for ^jerjury 
occupied the court 188 days, the Lord Chief-Justice's charge 
alone hiatiug eight days. The issues were, however, moro 
complex than in the first trial, a» it was not only ueccasary 
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iQ prove tfant the Clainmut wae not Tkhbome, but ^Iso tci 
show that he waa flome one else. 1 feel ii^tiyinced that at the 
pn^nt time the grmter cophdence that b reposed in the 
mathada of Anthropamotiy or close olMservance ^of physical 
choiacLers, iiiici in tha persietenee of such chniwtcTS through 
life^ would have graitly flimplidcd the whole case; and I 
would strongly reeoniixLeiid lUl who have nothing about their 
lives they think it esepedient to conceal to place thcmfielvoki 
under the hands of Mr, Gallon, or one of hb now niunerous 
diacipJes, and get un iiccumtc and Ufiimpeachable register of 
all those characterbUca which will moko lo^ of identity at any 
future period a sheer iiopoMibility, < 

Partly with this objoct in view, the Associatioif has, for 
seveml years past, during each of its meetings, opened, under 
the superin^^n deuce of Dt *Garsoii, an ADthropomotric 
Lftboratotj% on the plan of the adniirable institution of 
tho same name which has been ^rrbd on in the 8oiith 
KeiL'dugtoii Mudeimi sincn tho be^namg of the year 138S, 
under the direction and at tho sole coat of Mr^ Praniib 
Gaiton, in which up to the present tinje tuoro than 7000 
oomplete sets of measiireniGnts have been niude and recorded- 
The results obtained at the Britbh A^a^btlon fiieeting^ Iiave 
been puhliflhed in the Anumd Keparts of the Assodation, and 
though on a Rmfdler scale than Mr. Qalton^s; the openitious of 
the laboratory have been most in^ful in diffuamg u knowledge 
of the value of anthropometric work, and of the methods by 
which it is carried otL 

For roacty years an " AuthropometricConimitEee of the 
Association, in which the late Dn W. Farr, Mr R Geltoji, 
Mr, C. Eoherts, Dr. Eeddoe, Sir Eawsou Jtawgon, and others, 
took an active part, wwa engaged in collecting statistiiail 
information relating to the physicEd chamctoiB, ineJudiog 
atuttim, weight, chea^girtb, colour of eyes and Imir, strength 
of arma, etc,, of the inhabitants of the British Isles; and their 
rnpirta, illustmted hy maps and diagrams^ were published in 
tho annual volume baiie^l by the As^iatiou, Tlds Committee 
terminated its labours in 1883, although, aa was fully 
acknowledged in the coududing report, tho subject was by 
no niean.8 ootaplutely e^Ehaasted 
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A greiit iind iiiipcjrtfliit work wiiiuh the Afi^toemCioQ 
now in Iliad, in aotne eease a coaUaujitiiDn of thut of the 
Anthropometric Committae, though with n more extended 
scope of oj^ration, ia the orgameiitioii of n complete othno- 
gmphioil surj^ey of the United Kingdom based upon flcjontific 
principles. In thie work the AsiHoektion hiw the co-openition 
of the Society of Antiquaries^ of London, the Folk Jorc Soeiet}% 
the Dialect Societyp and the Anthioijological Institute. 
Hepresentativoa of these difterent IxwlieH have been formed 
into a Committee^ of which Mr. K W. Brubrook is now 
clniiruiaiL It ifl propoeied to rtoord in a systematic and 
uiiifoni^ clm^?ictt.^r, for certain typical villages and the 
iieighbonjiiig <listricta (1). the Phpical Tjim of the In- 
habitantii> (2) their cnirent Tmditiqns and Beliefs, (3) 
Peculiarities of Dialect, (4) Monumental opd otJier Eeziuuiis 
of Ancient Culture, and {5) Hiatoricfd Evidence as to Con¬ 
tinuity of Eace, The nnmeroiifl Corresponding Sodeties of 
the Asaocuitioa scattered over various pitits of the conntiyi' have 
been invited to co-operute, and the groatcr number of thorn 
have cordidly responded, and special local committees have 
been formed in luiiny to carry out the* work. 

The roault of a preliminary inquiry ns to the placsea in the 
United Kingdom which appciired especially to deserve etlino- 
graphic study* mainly ou account of the stationary nature of 
the i>opukition fur many generatbns back, wus given in the 
hrst Eoport of the Committee piCBented at the Kottiiigham 
meeting of the Asfwciation lust year^ in which iL wan slioivn 
that ill the British Isles there ore more than 250 pkqjea which, 
in the opinion of conipetcut aiithcrities, would be suitable for 
ethnographic survey, and in wliiel]i, uctwitatanding the rapid 
changes wtdeh have taken place during the hmt fifty years in 
all piirts of the country, much valbable inateriid remains for 
the Conmiittw to work upon* Without doubt, disinterest iu 
the subject is aroused, this number wdU be greatly increased. 

A most important step in securing the esaenlial condition 
that the information obtained ehoultl be of the nature really 
required for the purpoee^ and that the records of difierent 
observers should be as far as possible of equal value and 
comparalile one with another, has l?oen the compilation of a 
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ireiy lilabomte and carefully prepared achediile of queatbo^i and 
direafciotia for diatribution among thoB8 who have signified 
their willingnEiia to assist^ and as a guarantee that the answat^ 
obtained to the queationa in the achiidiilen avUI to 

the fuUost extent^ certain raeinbci^i of the Conmi^tee, aj^eduUy 
qtiiJified for each branch of the work* have nndertakeu to 
ojcamino and digest the repserts when received 

It may be remarked in passing that the AnthropologicaLl 
Society of Parifl baa within the past yefir formed a Commission 
of its members to coUeetpin a ^stenaatie manner, the seattemi 
data whichp when united and digested, shall form **nn^ 
anthropologie v^ritablement Datiouule de la*FrfiTi^," and 
has issued a ' drenlar with fichedulcs of the required ob¬ 
servations, These ai;p, however, at present limited to the 
physical chatactejp of the population 

Among the many services rendered to the sdenco of 
Anthropology by the British Assuciatioiij not the least hD4 
been the aid it has afforded in the publication of that most 
nserul little manual entitled J^otm and Queries an Antkr&pdoffff, 
of which the first edition was brought out exactly twenty 
years ago (18745, under the 8ni>ervi3ion and partly at the 
expenae of Genenil Pitt-Eivers, Since that time Lhe subject 
has nuide ^uoli great advances that a Becond edltioiij brought 
up to the EequiTemetitH of the pTescot time, was urgently 
ciUlcd for. A Goiimiittee of the British Association, iippointed 
to consider the report upon the best means of domg tliis, 
recommended that the work should be placed in the hands of 
the Anthropological Institute of Great Britain and IrelanrL 
This recommen^tion was approved by the Association, and 
grants amounting to ^70 vvern made to assist in defraying 
the coat of publication. The Council of the Anthropological 
Institute appointed a Comlaittec of its members to nnderUike 
the reviaiofi of the different subjects, with Hr. G. Gareoii 
and itr. C* H. Bead as editors resqiectively of the two parte 
into which it is divided. The work wfos published at the end 
of the 1892i and is invaluable to the traveller or in¬ 
vestigator in pointing out the moit important subjects of 
inquir)', and in directing the observations be may have the 
uieons of making into a inethodical and systematic channel 
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Besides those I have alrtmdy Tueationetl, the jlssoeintion 
has aided many other anthropologieid invt'Stigiitioiia by the 
appomtment of Committees to carry them ont, Eiod in some 
caisea hj the^ more giihstantinl melhwl of giving grants from 
its funds, nnd by defraying the cost of pnhlicntion of the 
results in its joiim[iL Among these I mny gpecuJIy mention 
the seriea of very valuable Koports upon the Physical Char¬ 
acters, Longi-mgeB, and Industrial imd Social Condition of the 
North-Weeteru Tribes of the Doiuiiiioii of Cunadap drawn up by 
Mr Horatio Hale, Dr. F. Buii$, and otheis, the importance of 
which has been rfrogniBod by the Canadian Government in the 
form of 11 grant in aid of the eifpeusea 

jlnotligr very Interesting investigation into the Habits, 
Customs, Physical CharacteriBkieSp and Hellgion of the Natives 
of Northern India, initiated by Mn H. Risley^ aud carried 

on under Ids super™ioii by the Indian Goveniment, though it 
has received little more than monil support from the Associa¬ 
tion, may be mentioned hefe on account of the Illustration it 
affords of the value of exact aiithropomutrio methods tn 
distinguisldtig groups of meiL Altbongh a pmotised eye can 
freciueatly tell nt a glance the tribe or estate ff a mun brought 
before him for the first timCp the special thnraeters upon whicli * 
the opinion is btsed have not hitherto been reduced to Etny 
definite and easily comparable method of description. In 
Mr. Ilislcy's examination, the nosep for instance (which I have 
always held to ba oue of the maet importEint of features for 
elafiaifiaitory purposes), instoEid of being vaguely deacribed m 
broad or rmrroWi is aocuiutcly measured^ and the projijrfcion of 
the greatest width to the length (from above downwards), or 
the “ nusal index/* as it is termed (though it must not be 
confounded with the nasEd index as defined by Broai upon the * 
skull), gives a figure by ivtddi the tinin elements of the com- 
|)Osit!on of this feature in any individual may be^acsiuiately 
describaA The average or mean uosai indices of a largo 
number of individuals of any race, tribe, or easto offer nioalis 
of oomporisoti w hich bring out moat interesting reBulta By 
this character alone the Dravidiun tribes of India are easily 
Bepamted from the Aryan. " Even more striking,^ os Mr. ELdey 
remarks, “ is the curiously dose ccrreapondence between the 
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giudationjiof rackl type iudicated by the iiiisal index and ccmiit 
i>f the fi 4 Xiiiil diiUi ascertained by independeiit inqniiy. Tf we 
take a eerieij of caatea in Bengal, Behar. or the North-Wei?teni 
Provinces, and arrange them'in the order of the aiverege tmfiiil 
index, so tliat the caste with the finest nose skill be at the 
top, ^ind that with the coarsest at the bottom of the li^t, it 
will be foimd that this order jpbstimtially corresponda with 
the aoeepted order of social precedence. The coatale^ tribes 

_Kols, KorwJis, Mundas, and the like—who have not yet 

entered the Brahmanicnl Eyatein occupy the lowest plnco iu 
both sezioSk Then come the vermui-catUig MiiBuIiare^ and the 
leather-drciiaiiig Chamaxa. The fisher castes of Bmi4 

and Kew'iit are a trifle higher in the scale i the piTist^ml Goaki, 
the cultivating Kumii, and a group of eognatii castes—from 
whose a Brahman may tjjlce water^—follow in due order, 

and from tliem *wo paea to the trading Khatrie, the limd- 
holding Babhaus, and tliu upper crust of Hindu society. Thus, 
it is Kcarccly a ^.uiradox to lay dOwn as a bvw of the t-aste 
organisation in Eastern India that a man^fl soend status varies 
in invem ratio to the width of his nose." Thu resulta 
olreatly obtained diy this method of obeervatioii Imvo been ko 
important and interisj^tiug that it ia greatly to be hoped that 
the inquiry nuiy he extended tliroughout the remainder of our 
Indbu Enipircv 

But for want of time 1 might here refer to the valuable 
work done in rektion to the natives of the Andaman Islamls, 
a in many respecta of moat exeeptionnl intereat, first by 
Mr* K H. Man, and more reoently by Mr. M. \\ Portmau.and 
for the HPue re&MJii «m scarcely glance at the great progreaa 
that La l?eing made in anthnopologica] research in other 
countriea than our own. Tho iiniueroiis workers on thia 
anbject in the United Svates of America aro, with great 
assbtanco from the Government, very^ properly devoting thiiiii- 
selvcs to exploring, coUecting, and publishingT in n ^atciuatic 
and exhaustive manner, every fact that can stiU be diacovered 
rehiting to the hktory, languagOi and duirtictera of the 
aborigiiml pox^ulation of their owm land They have iu this 
Li dear duty ml before them, and they ate doing it in splendid 
style. 1 wish we could say that the siuime has been done 
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mih ii]l the oativD popalitiotis in varionB parts of the world 
wMch ha VO been^ to use » cumat phrase^ " disestablished and 
disendowed ** by our own oountry^ru We are^ however, now, 
aa I haw shown, not alto^ther nnmindM of wbat is our 
duty to posteijty in this respect* —a duty, perhaps, raote urgent 
than that of any other branch of fidentiiic m\'^stngution^ os it 
will not waiL It nrnst be* done, if ever, before the mpid 
spread of civilised miiii all over the world, oac of the most 
remarkable cimractcrietica of the ago in which wo live^ baa 
obliteiated what still remains of the original customs^ aits^ and 
beliefs of primitive races; if, indeed, it has not succeeded—as 
it too o^n dofe—in obliterating the races tbeniBelves. 
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ox THE CLASSIFICATION OF THE VARIETIES 
OF THE HUMAN SPECIES* 

On the oocasion of the Aimivereai}" MeetiDg of th^ tnstihite 
laist yair I endeaTOured to aiiui ap iji a few wordi the priu- 
eipid aims atjope'of the tscience of Authropdo^ as now 
understood. 

1 then ga¥e reesoua for niy bdief that the rtiscriminatiOii 
and deaeriptioa of the characteristics of the various races of 
men is one of, if not the most practically important of the 
different faranchca into which the whole of the great eubjeot 
is divided. It ma also stated that although other clmracteta^ 
« aiitsh aa those derived, from language, socinl customs, traditions, 
religious beUefe, and from jDtellectml and moral attributes, 
were by no means to be neglected^ etnictimil or nnatoinical 
characters are those upon which in the end most TeUanca 
roust be placed in diaciiminating races. 

I propo^ now to give a brief suinmaiy of the results 
attained up to the present time hj the study of the radid 
characters of the human species, and to show what progress 
has been made towartls arriving at a natuial elaasihcation of 
the varicticfl into which the species may be tlivided. 

Tlie moat ordinat)' ohsm^ntioa is sufficient to demonstrate 
the fact that certain groups of men are strongly nyirked from 
others by ^definite chaiucters common to aO meiuberis of the 
gKap, and tnuifiniitted legukrly to their descendants by the 
laws of inheritui]C& The Ghirounan and the the 

native of Fabigonin and the Andaman IslandsTp are as distinct 

^ Atldiw dAivmd mt tba Aiuiivirwy of tlie AnUnripdJ^iigical 
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from each other striicturtklly as are Kumy of the sCMSiUled 
species of any nattual groap of animala ladeedp it may be 
said with truth that their differences are even greater than 
those which mark the groups csaillSd giepcm by many naturalhste 
of tho present day* Nevertheless^ tlie difficulty of paroelliug 
out all tbo iiidividuadfi composing the hmimn speciies into 
oertain definite gronpa* and (nf saying of each man that he 
belongs to one or other of such groups, ia insnpmble. No 
finch classifieation haa ever, or indeed can ever, be obtaioecL 
There is not one of the most cbiuacteTistiCi most extrema 
formsp like those 1 haw just named, from which tumaitions 
cannot bo traos^d by almost imperceptible gradations to any 
of the Qti^er equally chamctemtiCp equally estmme> forma. 
ludeeU, a large proportion of mankind is made up, not of 
extreme or typical, but of mo^e or less generulispl or inter¬ 
mediate, forms, the relative numbers of wbiefx me oontiaually 
increasing, as the long-esieting isoltitiou of nations and lacea 
breaks dm^Ti under the dVer-extending iiitercommunicatioii 
characierisiic of the period in which we live. 

The difficiTlties of fniming a natiuiil classification of nian^ 
or one which really represeuta the relatioufihi|p of the various 
minor groups to each other, are well exemplified by a study ■ 
of the numerous attempts which have been made from the 
time of Lmnsieiis and Blumenhich downw^artfa. Even in the first 
step of eatabliahing certain primrAry gtoupa of equivalent 
tank there lias been no acconi The number of such groups 
has been moat variously estimated; by different wTiters from 
two up to sixty or more, although it is important to note llmt 
there has always been a tendency to revert to tlic fom* 
pTimitive typos sketched out by Linnieus-—the European^ 
A^Litic, African, and American-—^expanded into five by 
Biumenbacb by the addition of thh Malay/ and reduced by 
Cuvier to three by the suppression of the hifit tw^o.^ After a 
perfectly independent study of the subject, extending over 
many years, I cannot resist the coDdusian, so often arrived at 
by various anthropologists, and bo often abandoned for Mine 
more complex systetu, that the primitivo nmn^ whatever he 

* Hie Mftl&r of Blmneatacb was t itnmge cfiaglEnaBritisB ihm Lban little 
kaiswD AaitmhiuSr FA|>tiaii, anil tnifl MaIaj type*. 
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may iutvd heen, has in the course of ages divaricated into 
tliree csitreme typ^, represented by the Cancaskn of Euiope, 
the Mongolian of Asia, and the ELhiopian of Africa, and that 
jUI existing individuals of tHo species can bo mpged aroimd 
these types, ot eomewhcre or other between ihmth Large 
nnial.ierss are doubtless the descendants of direct crosses in 
varying proportions betweeu well-established extretne forms $ 
for^ notwithstanding oppcB^Jte views formerly held by eomo 
authors on this snbjectp there is now ahundaut evidenco of the 
wholc^qJe production of new races in this way. Others nuiy 
be the descendantB of tho primitivo stock| liefore the strongly 
marked existing distinctions had taken place/ and therefore 
present, though from a diBbrent cause from the hi^C tiiqually 
generalised clAtroctere. In these cases it can only he by moat 
carefully ^i^unniing nud balajicing ail characters, however 
ndnute, and fioding out in what direction the preponderance 
lies, that a place can be assigned to them. It cannot be too 
often insiated on that the various ^groups of mankind, owing 
to their probable unity of origin, the greut^arlability of 
individuals, and the poaaibiiity of all degrees of intermixture 
of races at rt^mote^or recent periods of the history of the species, 
" Irave so mudi in. common that it is extremely diihcult to find 
distinctive chnmctera cuijablc cf strict definition, by which they 
may bo difTerentiated* It is more by the prepondeiouoe of 
certain cbaracterT* in a large number of membera of » group, 
than by the exduaivo or e^nen constant possession of these 
characters, in each of its members, that the group as a W'hole 
must be^chaiajcterifiesL 

Beating these principles in mind, we may endeavour to 
formulate, aa for an they have as yet been worked out, the 
distinctive features of the tj'picicd members of the three great 
divisions, and then show ^to what subordinate groups each 
of them s^ms to be divided. 

To begin with the Ethiopian, Negroid or ^lelanknj or 
^black" type. It is choracteriBed by a dark, often n^xly 
black, complexion; block hair, of a kind called '* frkzly " or, 
incorrectly, " w'ooUyr enob hair is closely rolled up upon 
itself, a condition always associated with a more or less 
fijitteued or elliptical transverse ECction; a moderate or scanty 
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dcvdopmcnt of besardj an oJmoet invariably dolichocephalic 
ricuU; email and moderately retreating malar bcneB (mcsopic 
faca); a very btoad nnd flat noBefplatjrhine in the skeleton; 
moderate or^low orbits i prominent ejea; thick, everted iipa; 
prognathouH j&ws*, largo teeth (moerodont); a narrow pelvis 
(index in the rualo to 100); a long foreann (humero¬ 
radial index 30), and certain other proportions of the body 
and limbs which aro being gradually worked out nnd reduced 
to numerical expresaion as material for so doing nccumulatea 

The most characteristic examples of the second great t^'pe, 
the Mongoliair, or Xnnthous, or ^'' yclbw/* have a yellow or 
brownislr complexion; bhuJe^ coa^^ straight haic^ without any 
tendency to curl, uud nearly round in Boction|on all other 
parts of the surface except the scalp? scanty wnd late in 
appearing; a akuU of varkBle fonii^ morftly mcsocephalic 
(though extremes both of dolichocephaly and bnicbyccphaly 
are found in certain groups of this type); a broad and Bat 
face, with prominent, anteriorly - projecting malar bones 
(platyopic fac«J; nose small, mesorhide or kptorhine; orbits 
high and round, with very litUe development of glabella or 
supraciliary ridges; eyes sunken, and with the aperture betweeu * 
the lids naTTow; in the most typical members of the group 
with a vertical fold of skin over the inner cauthuSp and with 
the outer angle slightly elevated; jaws mesognathous; teeth 
of moderate aize (meaodont). The proportioms of the limbs and 
Ibm of the pelvis have yet to be worked out, the results at 
present obt£iincd showing great divernitj among difTereut indi 
viduals of what apjicar to be welbinarked tiices of tht group, 
but this is perhaps due to the iusuSiciedt ntiniber of iudividuala 
08 yet examined with aHsiiracy. 

The lost tj'pe, w^hich, for want ota better name, I still call 
by that which has the priority, Caucnaian or ^ white/^ 
uj&iiiiUy u light-coroplexioned skin (although in soiq 5, in so far 
abetrant cases, it Is us dark as in the Xegroes); hair fair gt 
hlack, fioft, straight, or wavy, in sectiod intermediate between 
the flattened and cylindrical form; beard fully developed; 
form of emnium various, mostly mesocephali-f; malar t^nee 
retreating; face narrow and projectidg in the middle line 
(pto-opb); orbits moderate; nose narrow and prominent 
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(leptorhiue) j jaws ortbogmtbous; toeth simll (micrcidont); 
ptilvis broad (pelvic index of nuile 80); forearm Ehort 
rektively to htimerus (humejo-radial index 74). 

In endeoToutiug fiirther to divide up into ftiinor gioupfl 
the numoTOUS and variously modified individual which eluster 
around one or other of these great types—a process quite 
necessary for many practical or desenptivo porposea^^—the 
distinctions sEToidcd by the study of physical characters ore 
often 80 slight that it becomes iiecessuiy to take other oon- 
{udoiutions into account, among wliich geographical distribution 
and knguage hold on important place, 

L The EUiiopkii or Negroid races may be primn^ divided 
as follows: — 1 

A. African or tj^ical Negroea'—inhabitants of all the 
ccntml portion df tbe African continent, from the Allautic on 
the west to the Indian Ocean on tbe east, greatly mixed all 
along their uorthera frontier with Kaniitic and Semitic 
ileknochtoi, a mistnni which, taking place in various pro¬ 
portions and under varieti oonditions, ha* given' rise to many 
of the numerous ^oes and tribes inhabiting the Soudan. 

A branch of the_ African Negroes are tbe IBantu — dk- 
tingukhed chiefly, if not entirely, by tlie structure of their 
language. Physically indktingukhable from the other negroes 
where they come in contact in the equatorud regions of Afritja, 
the Southern Bantu, or KaflitB, as they are generally eaUed, 
show a marked moiUficatiou of type, being lighter in colour, 
having a larger cranial capacity, less marked proguatldsm, and 
snudler 'leotb. Some of Iheac change may possibly be due to 
crossing with the next race. 

B. The Hottentots and Bushmen form a very distinct 
modifleution of the Negro race^ They formerly inhabited a 
much larger district tlian at present; but, encroached upon by 
the Bnntd from the north and the Dutch and English from the 
Bf uth, they are now greatly diminishetl, and indeed threatened 
with extinetion. The Hottentots especially are ninch mixed 
with other races, and under the influence of a ciritisatioD 
wliich lias doUb little to improve their moral condition they 
have lost most of their dUtinctivo peculiarities. When pure¬ 
bred they are of moderate status, have a yellowish-brown 
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complexion^ with voty frizzly iuiir^ whichp being le^ nbtiuilani 
tlniu that of tho ordiiuii’y negro. Inis the appearance of growing 
in eeparoto tufU. The forehead pud chin lire narrow, and the 
cheekbouea ^vide, giving a lozenge ehape to the whole lace. 

The noae is ivery fkit^ and the lipa proiiiincnt. In their 
anatomical pecuUaritieit, and in almogb cverj'thing except ahse, 
the Bushmen agree with the “Hottentots; they have, however, 
aoine special character, for, wdiile they are the most pktyrhine 
of racesp the prognathism so oliapacteristic of the Negro type is 
nearly absent. TIris, however^ may be the retentioD of an 
ialantile character ao often found in races of diminiitive atfitntOp 
os it is in all the ftinaller species of a natural gronp of unimnk. 

The enmiflm of a Bushman p taken altogether> is Am of the heat 
marked of auy race, and could not he m^taken tor that of any 
other. Their Tolatioii to the ■nottentotSs how'evtft, appears t*y 
lie that of a stunted and onben^t branch, living bhe lives of the 
mosb degraded of savages opiong the rocky caves and mountams 
of the hind of which the ooinpanttively civilised and pastoral 
Hottentots ii' habited tlie plniiiSL 

Perhaps the Negrillos of ILlmy, certam dimiuntive i^mnd- 
headi^d people of Ceutitd and ’VVeateiu Ei^ufiWial Africa, may ^ 
represent a distinct sec tion of the Negro ftice, but their uumbera 
are few, and they ore very nmeh mixed with the tma Negroes 
in the districts in which they are foiincL They fottn the oidj 
exceptions to the geneiul doUchocephaly of the ATrican hranch 
of the Negroid race.^ 

C, Oc^anit or ^fdanedaTUr —Tliese indnde the 

rupiians of New Guinea and the majority of the irdmbitorkta 
uf the lEknds of the Western Pticilic, and form also a aub- 
stratnin of the pupulntioiip greatly mixed with other moeSp of 
regions extending fat l^eyond the tjrcsent centre of their area ^ 
of distribution. 

They are represantedp in what may be called a l^icrtypical 
form, by the extremely dolichooephsdic Kai Colos, or motin- 
taincers of the interior of the Fiji Islands^ although tho 
coast impulatioii of the same group has lost their distinctive 

# 

I Forthar bUiittiiilidii upon tlifl Nogdll-ot and EtnhaieQf and l&bcT M' 
td ihflir ttlfttidtiA to «di oUier lud |q the tm^ N«gtoe^ wH! b« foimd In the 
M-tkIe irhlcb follawi On tbi F^ginj IUc« enf Uqp." 
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chanvctei-a by crosaitig. In numy part« of Naw Guinea imd 
the gi^at of iidands extending eastwards mid aonthwntda, 

ending witli Kew Caledoniap they lire f<m»d in a mora or leas 
pure condition, especially in the interior and mora iimcce^ble 
portions of the islands^ almost eiicb of which .ehowB special 
modifications of the tjTie tecognisabie hi detoib of stnicttupa. 
Taken al together, their chief pltyHical distinetion from the 
African Xegroee lies hi the fact that the glabella and anpia- 
orbital ridgea are generally well developed in the nudes., 
wheretis in Africans this region is usually smooth and flat, 
Tlia DOse, iilso, espe<!iially in the northern yirt of their 
geographical Fangei^ Xcw Gnineaj and the neighbouring islands, 
is narrower (titen meeorhiue) and prominent, Tlie eraniiun is 
generally higher and i^rrrower. It is, howeverp posaiblo to find 
African andMchiqesian sknlb quite alike in essential characters 

The now o:£tinct inhabiUnte of Tasmania were probably 
pure, but abemuit, menibeis of the Mobnerimi group, which 
hiivo uudCTgotLO a modification from the grigitud Lj-pe, not by 
iLdxtiue vnth other lacofl, btit in consequence oLlaug isolation, 
during which specud characters have gradually developed. 
Lying comptetel/ out of the track of all civilifiaiion and 
“ coimuen^, even of thfe most primitive kind, they were little 
liable to be aubject to the infiuenea of any other race, and 
there is, in fact, nothing among their characters which could 
be accounted for in this way, as they wore intensely, even 
exaggeratedly, Negroid in the form of nosOj projeetion of 
mouth, and size of teeth, typically bo in character of hair, and 
iibeminttfhiefiy in width of skull in the parietal region, A 
cuoss with any of the Polynesian or Malay races sufliciently 
strong to produce this woulth in all probability, have also loft 
* souiiO traces on other parts of their organiBatioii. 

On the other hand, in many parte of the Melanesian region 
there are evidences of large ndmixtuio with Negritei 

Maby, and Polynesian elements in varying proportiona, pro- 
dii(ing nunieroua physieul mmUfications, In many of the 
inliabiULnte of the groat island of New Guinea itself and of 
those lying aroq^id it this uiixturc <5an be traced. In the 
people of Micronesia in the north, and New Zealand in the 
south, though the Melanesian element is present^ it in Hjm- 
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plebdy OTerLiid by tb& Polyn^ffiflUj but theine ftre pi^oTaably 
if any* of tho iftknds of the raeific in which it does not fom 
BQme factor in the composite choxacter of the nativeSi 

The inliabitaiit^s of the oontinent of AustriJb have ]oug 
been a puzzle Jo othnologiets. Of Negroid complexioOp featurce^^ 
iind Bkeletal characterfl, yet without the chckroeteriEtic fri^y 
hair> their position haa been one of great dif&culty to detennino^ 
They have^ in lact^ besen a stutnbling'bloi'h in tlie wxiy of every 
ayateui proposed. The Bolntioui supported by imny eonaidere' 
tione too lengthy to enter into here, appearB to lie in the 
supposition that they nns not a distinct race at all^—that ia, not 
a homogeneous group formed by the gradufii modification of 
one of him primitive stocks, but ratlier a crosl between two 
already forrucHl branches of these stoc^ According to this 
view, Austrsdin was originttliy peopled \^ith frizzly-haired 
Mclanesiana, such as those who still do, or did before the 
Europeim invasion, dwell in the smaller ialanda which surround 
the north, easti and southern portions of the continent, hut 
that a fltrottg infuBion of some^other race, probably a low form 
of Caucasian Melanochroi, suchms that which still inhabits the 
interior of the anthem parts of India, has ^pteiid throughout 
the land from the north-w^est, and prtffluced & modifia^Uon ot* 
the physicail characters, especially of the hair. This influence 
did not extend across Bass's Stmts into Tiisnianhi, where, as 
jinst said, the MelanesiAu dement renmined in its purity* It 
is more atroiigly marked in the northern and ceutnd piui^ of 
AustmUa than on many portions of the sGuthem aiul western 
coasts, where the lowness of type and more curly ^air, ^me- 
tiines densely appro«icIiing to f riazl y, show a stronger retention 
of the Meknesum element If the evidence should prove 
sufBcieully attoug to establish this view of the origin of the m 
Austtulkn mtivofl, it will no longer be correct to apeak of a 
priinitivo Austnilkn. or even Auatraloid, race or ^ype, or look 
for traces of the foitncr existence of such a race auywhcro out 
of their own landn Absolute proof of the origin of any race 
is, however, veiy difficult, if not imposaihlo to ohUin, and I 
know nothing to exdiido the poedbility q{ the Australians 
being mainly the direct descendants of a very primitive 
human type^ from which the frizzly-haired Negroes may be 
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au oflfeet Thifl dutracter of heir mtiat be a iipecijalmtion, 
for it Bfiems very ualikoly tlmt It was the attribute of the 
coniiittoii aucestotu of the whoje btiman race 

D. The fourth bmuch of the Negroid mce coufiists of the 
diminutive round-headed people called Negritos, uLiU found in 
a pure or immixed state in the AndaixuLn Islands^ and farmiDg 
u substratum of the population* though now greatly nnsed 
with mvading fuoes, especially Malays* in the PliilippmeSp mid 
tairtTiy of the islands of tho Tndo-Malayan Archipelago, and 
perhaps of some parts of tho eoutheru portion of the mainland 
of Asia, They also contribute to the varied populuLion of the 
great island of Papua or New Guinea, where they appear to 
merge into ihli taller^ longer-headed and longcr-no&fld Melun- 
eshms proper. They sjiow* in a very inarketi manner, somu of 
the mo^t strilling anatomical peouliaritjes of the Negro tacej the 
frizady hair, the proportions of the limbs* especially the huinero- 
nidial index, and the form of the jiclvisi but they differ in 
lUJLiiy cmniul and facial chnmctetSi both from tho African 
Negroes on the one hander and Uie typical Oceasie-NogroeB, or 
Muknoaiiius, on tho other, and form a very distinct and well- 
charucterised group. 

' II —The principal ^nps that can be arranged round the 

llongolmu type ate — 

A. The Eskimoj apparently a branch of the typical North 
Asiatic Mongols, who, in their wanderings uotthwords and 
caat^vards across the American continent* isolated almost as 
iwrfeotly aa an island population woidd be, hemmed in on one 
aide by eternal Polar ice, and ou the othei- by hostile tribes 
of American Indians* with which they rarely* if ever, mingled, 
have gradually developed characters most of which are strongly- 
* csprtMscd modifications of those seen in their allies, who stdl 
remain on the wcateru side o^ Behring's Straits. Every special 
characteristic w'hicli distinguishes a Japanese from the overage 
of mankind ia seen in the Eskimo in an exaggerated degree* so 
llml there can be no doubt about their being derived from tbe 
same stock. It hua also l>ccii shown that these special char- 
acteriaties gmduajly increase from west to east^ and are seen in 
their greatest perfection in the inhabitants of Greenland; at all 
eYent$j in those where no crossing with the Danes has taken 
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Saoh scanty remaina as have yet been discover^ of the 
early inhabitants of Europe present no stnictuiul affiniliea to the 
Eskimo, although it is not unliljely tliat similar external con¬ 
ditions may have led them to adopt similar modes of life, 
lu fact, the VRnlHm o are an intensely specialised race, perhaps 
the most specialised of any in cxistenoe, and therefore 
probably of eompamtively 'Lite oripn* In this case they 
were not as a race contemporaries with the men whose nide 
dint tools found in our drifts excite bo modi interest^ and 
sjieculation as to the malcera, who have been sometunes, 
though with, little evidence to justify aueb an assumption, 
reputed to be related to the present inhabitants of the 
northemtiioat parts of America. J 

B. Tbe typical Mongolian races constitute the present popula¬ 
tion of Northeni and Ceulral Ania. They am not very d^tinctly, 
but still conveniently for descriptive purposes, divided into two 
groups, the Northern and. the Southern, 

(b) The former, or Mongolo^Altaic group, are united by the 
affinities tfheir language. These people, from the cradle of 
their race in the great central Ybvteau of Asia, have at various 
times poured out their hordes upon the lands lying to the west^ 
and have penetiatctl almost to the Learf of Europe. The h mns, 
the Mnsj-ars, and the Turks, are each the descendants of one of 
these waves of incnision, but they have for so many gcncmtiona 
iiitermingted with the peoples through whom they have poseed 
ill their migrations, or have found in the countries in which 
they tiavo nltimutely settled, that their original phjTucal choi^ 
acters lutve been completely modified. Even the kupps, that 
diminutive tribe of nomads inhabiting the most northern ports 
of Euroiie, supposed to be of Mongoliiin descent, show so little 
of the Bpecial attributes of tha)^ branch that it is difficult to • 
assign them a place in it in a da^ificatiou based upon physical 
characters. The Japanese are said by their language to be 
allied rather bo the Northern than to the following hnmth of 
the Mungoliau stock. * 

(&) Tlie eouthcrii Alougolian group, divided from the former 
chiefiy by language and habits of life, includes the greater port 
of the populatiou of Chiiia, Thibet, Bunnah, and Siam. 

C. The next great division of Mongoloid people is the Malay 
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Bub-tj-pieal it U tme, but bo which mx easy tmnaition can be 
traoed from th& most ehamcteristic members of the type. 

D. The browD Fo!)Tie?iai^, Midayo-Folynesinna, ^[ahoria, 
Sawaiaris* or Kanaka?, as they ha¥e been varionslycallcd, Been 
in their greatest purity in the SamoaUp TongaiiptRnd Eastern 
Polynesian labn^, are still more modified^ and possess less of 
the chanicberJstic Ifoogolmn featftres; but stiU it is diflitult 
to plivoc them anywhere elfio in the system. The large mfumon 
of the Mdantisian element throughout the Pacific must never 
be forgotten in accounting for the chamtera of the people now 
inliabiting the islands, on element in many respects so dia¬ 
metrically opposite to the Mongolian that it would materially 
alter the ohamfters, especially of the hair and beard, ^hich has 
been with many autho^ a stumbling-block to the afllliatlon of 
the Polynesia mviitSr the Moagoliam stock. The inbture is physi¬ 
cally a Gne one, and in fjome proportions prcKluccs a combinri- 
tion, ns seen, for instaneCi in the Mao^es of New Zeabmd, which 
in all delinable cbaractars approachea quite ixa near, or nearer, 
to the Cauca&iiETi type than to either of the Btodta’ferun which 
it may be presumably derivedL *Thiii resemblance has led hoiuc 
A vritcra to infer a reM ujttcujiion of the Caucasian element at some 
\ety e^rly period into T;he Faeilic I^uidijr i^nd to look upon 
their inhabitantsas the product of a mingling oE all three great 
types of men. Though this is a very plausible theory, it rests on 
little actual proof, os the combmation of Mongolo-ilalnyan and 
Melanesian clmniCtotu in diflereat degrees, together with the local 
varuitions certuiu to arise in commiinities bo isoLited from each 
other and 4^;:?po$ed to aueb varied condi tions aa the in habitants 
of the FaciGc JslandB, would probably account for uU the tnodifi- 
catioDB observed atuong them. 

E. Tlie native populatioiyi (before the changes wrought by 
the European conquest) of the great continent of America, 
oxcluding tip? EftkimOp present, couftideriug the vast extent of 
the country they inhabit and the grait diffenences of climutOj 
and^other surrounding conditions, a remarkable Edmilarity of 
essential characters, with much diversity of dctaiL 

The constructipn of the numerous American kngnnges, of 
which as many as twelve hundred have been iiUtiagdsbed, is 
said to point to unity of origin, ns, though widely diirereut in 
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ixuiny na^pi^ts* they are allp or nearly elII^ coaBtmcU^d on the $£Lmo 
general gmuiuiAiti^ prmoiplc—that called esi$— which 

diffen* from that of the knguiige$ of any of the Old World 
nations The mental ehnnicterwlica of all the American 
tribes have much that is in common; and the very difTercnt 
Stages of eultuie to which they had attained at the time of 
the connucst^ aa that of tho linsa^s and Aateca^ and the hunting 
or iishiug tribes of the north and aouthp which have been 
quoted as evidence of divenritiefl of race^ were not greater than 
those between different nations of EuropCp as GanJs and Germans 
on the one halide and Greeks and fionmns on the other, in the 
time of Jnliuib Cffisafn Yet all these were Ai^TinSp and in 
treating tl^e AmerieaDS as one race it k not| intended that 
they are more closely allied than the differciit Aryan people of 
Europe and Asia. The best ^ argumeni that cap be iised for 
the unity of the American raoe—using the wortl in a broad 
senses—is the great diUjoulty of forming any uJilur^d divisions 
founded upon physical chometers. The important character 
of the hair does not dlder throughout the whole continent. 
It is straight and lank, long and ahimdant on the 

scalp, but sparse elsewhere- Tlie colour of 4he akin is pmeti- 
cally unifomip notwithstanding the enomous djflerences of* 
climate under w^hich many members of the group exist. In 
the features and cranium certain apodal motUfications prevail 
in different districtep but the same forms appear at vriddy- 
^pamted parte of the eontinent. I have examined sknJla 
from Yaueouver's Tatand, from Peru, from Patagonia, and from 
Jamaica, which were aUnost undistiuguishable from onp another. 

Naturalists who Imve admitted but throe primary types 
of the human spedes have always found a ^fficulty with 
the AmcricanB, hesitating between placing them with the 
Mongolian or so-called "yellow'* races, or elevating them 
to the rank of a primary group. Cuvier does not seem to 
btva boeu able to settle thLa point to bfr own satififaction, 
and leaves it an open question. Although the large m^joiity 
of Americans have in the spadal form of the uoaal boucSi 
loading to the chatacteristie high bridge of the nose of the 
living face, in the well'developed auperciliaiy ridge and re¬ 
treating forebe&d, character which distinguish them from the 
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tyiucul Asiatic Mongol, in nmny other teapeots they resemble 
them so tnueh that, iJthough adniittiiig the difficulties of the 
case, I flJii mdiTied to lodtide tbeio as nbenant memhere of 
the Mongolian tj'pe. It 13, however, quite open ^ to any one 
adopting the Negro, Mongolian, and Canaiaien as primary 
divisions to place the AmericauB npfirt its a fourth 

Now that the Mgh antiqxiity, of tnati m America, perhaps 
a$ high ]is that ivhieli he has in Europe, has been discoveredp 
tbe pimling problem, fitim which pirt of the Old AVorld the 
people of America have sprung Ime tost its eignidcrince. It ia 
quite as likely that the people of Asia may have been derived 
America as the reverse. However this" may^be^ the 
popuUtion of ^mericu hud been^ before the Lime of Columbue^ 
practically isolited from the rest of the worlds except at the 
extreme nort|i. Such^daita na^ those of the early Norsemen 
to the eousta of Greenland, Labrailor, and Nova S^tia^ or the 
poaaible accidental stranding of a canoe containiiig atimvors of 
a voyage acrttss the Pacific or the Atiutitio, can have had no 
uppiec.iabb effect upon the ohamctcrLsrics of th^ pc^pl& It is 
difficulty therefore, to look upon tlie iinomuloiiss and BpwEil 
cbanictcrB of the American people as the effects of crossing, els 
* was sn^ested in the^cfisc of the AuatmlLinB, a conaidemtion 
which gives more weight to the view of treating them as a 
di£3tinct primjiry dlvisioiL 

III. The Caucasian, or Avhite divigion, according to my 
view% includes the two group^^ called by I^fcssor Huxley 
Xanthoebroi and Melunixihird, which, thongli dlfleiing in 
colour of eyes and biir, agret; so closely in all other 
aiuitomic^ chjimcterH, m far^ at all events, as hae at 
pteacDt been demonstrated, that it seems prefemblo to 
r oouaider them as modificatians of one great type than us 
primary divisions of the apdeies, "^^Tiatever their origin^ they 
are now intimately blended, though in different proportions, 
throughout the whole of the region of the earth they inhabit ^ 
and it is to the rapid extension of both branches of this race 
thtrt the great chiinges now taking place in the ethnology of 
the world are mainly due; 

A The Xautl^odiroi, or blonde type, with fair hair, eyes, 
and complexion, chiefly inhabit Northern Europe—Scandinavia, 



f 



xvtll 


CAUCASIAN RACES 


ifi; 


Scotland, and J^orth Ofinrmn)'—but, mucli mixed mtb the next 
group, they extend as far a£ H'orthem Airicn and Afghanietan. 
Their mixture ivith Mongoloid people has given rise to the 
Lapps, Finns, and some of the tribes of Northern Siberia. 

B. Melctnochroi, with hlack hair and eyes, and aVin of 
almost all sWes from white to black. They comprise 
the great majority of the ijnhabitanta of Soiitbem Europe, 
Northerji Africa, and South-'west Aaiia, and conaist mainly 
of the Aryan, Semitic, and Hamitie families. TJie DravidianV 
of India, the Teddahs of Ceylon, and probably the Ainos of 
Japan, and the Maoutze of China, also belong to this race, 
which may ha/e contributed something to the mixed charOiCter 
of some tribes of liido-China and the Folynesia^i lelauda, and. 
as before said, given at least the characters of the hair to the 
otherwise Negroid inhabitants of Aii^traliu. jin Southern 
India they are probably mixed with a Ne^to element, and 
in Africa, W'here their habitat becomes coiiterniluoiiB with that 
of the Negroes, numenotia tress races hare sprung up between 
them all along /he frontier line. The ancient Egy'ptiana were 
nearly pure Mclaiiocliroi, thooglwoflen showing in their featimcs 
traces of their frequent intennamuges with their Ethiopian 
neighbours to the south. The Copts and fellahs of modern ' 
Egypt are their little-changed descendants, 

Tu offering this echeme of dassificatiou of the human 
apecics I have not thought it necessary to compare it in 
detail ivith tho numerous systems suggested by previous 
aiilhropologista These will ail be found in the general 
treatises on the subject. As I ha™ remarked before, in 
its broad ontUnes it scarcely differs from that proposed b)' 
Cuvier nearly sixty years ago, and that the enorraoiia in- 
creasa of our knowledge siuco that time should haTo caused 
such little chaugo is the beat tesAniouy to fta l>eing a truth- 
fid repre^ntatioa of tlie iacta. Still, however, it can only 
bo looked upon as an approximation. Whatever cate be 
lieatowod upon the arrangement of already acquired detrils, 
Vrbateier judgment bo shown in their due subordiDation one 
to another, the acquisition* of qow knowledge may at any 

time call for a complete or partial rearm ngement of our 
syatein. 
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Happily auch knowledge is being abundantly brought in by 
wotkors ui many lands, and, uiuoiig othere, by menibei^ of our 
own InatituU!. whose contribntiona, puhlisbed in our Jottmai, 
form no mean addition to Ihe general advancement of the 

ficience. , 

This leads me to speak of some of our own more immediate 
affairs. During the past year i.vvo membera of our Ccmtidl 
have been removed by death. Dn Allen TliouiBon was for 
many years rfn eminent and euceessful teaoher of human 
anatoiny in the University of Glasgow. Hia researebes into 
the history of the early stages of development of the embryo 
gained hini a world-wide reputation, and be wtis beloved by 
tdl who knew him personally for the singular modify and 
gentleuesB of‘bis nature. Ho had been a Vice-President of 
the and a* oontribufor to ita proceedings. Sir. 

Alfred Tylor, tlie brother of our distiugnisbed former 
President. Dr. E- R Tylor. though greatly interested in many 
bmnoUea of Anthropology, and a Irequcnt attendant at o\a 
meetings, was better known iia a geologist tie ^lhI at his 
residence at Carshalton, on the lost day of 1834. in the sixty- 
first yeju* of hiS sige. 

*■ At the conclusion of my address h»st year I announced that 
a criticul time was coming for the luetitute, as circumstances 
had tendered a change of domicile n neoessity. The rvoouj 
in St Martin’s Place, in whiidi the Institute bad met since 
its foouiLition, were required for Government purposes, and 
we were obliged to move elsewhere. I think it wiU be 
geueraUy,ttd milted that the accommodation ive bavo succeeded 
in obtaining ia in every way superior to that wliich we left 
behind, and the annual cost will be but very trifling m excess 
^ of that wa were paying before. The expenses of moving and 
of new flttinga have, however, made a heavy inroad in our 
slender income, and notwithfltauding the special assUtance of 
some of (Htt meniherfl to meet it, it was neesasttry to sell out 
a l^irtion of our capital stock. We ought to replace this, if 
possible; and, what is still more important, we ought to liave 
the means of spending more money upon our publicatioua, 
espcciuJly in iUafitTBtioas, and more upon our library, for the 
of which we are chiefly dependent upon donations 
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Biticlmg alii: Serial pubUcations i$ att item for which pTarisioii 
ithoLild efipeciallj be mudc. Wa ahould also look forward to 
the time when the inevitable e^ten^ion of our coUjoction of 
hooka will require additional actommodatioiL For all these 
necessities, we need, as I hnva often said before, additional 
mem bora. Al the present time> as you wLLl liave gathered 
from the Eeport of the Co^undl^ we are atationaTy in this 
respect; but our change <>f abode ought to be a starting 
point for acquiring a wider circle of interest in our work. 

Under the guidance of our able and painstaking Uireotorp 
Mr. Riidler^ and preaided over by the gentleman who^ I trustp 
you will elect « in my place^ the Institute cannot but flourish. 
Mr. Frah^is Galton ia a man of most versatile ^genius. He 
is well known os an explorer of regions whero man may be 
studied under conditions most opposite *to those which obtain 
in OUT island In one of hU early advenftirous expeditions 
he visited Khartoum, a placs then as unknown to EngUsli 
ears as it is now unhappily familiar. His subsequent Joniney 
in the opposite^extremity of the African continont led to the 
publication" of very useful obsejvationa, and also to the work 
called Thf. Art of Travd. His ingenious jpesearchea on the 
aubject of chanicteriatics tranamitted b^' inheritauce, and bis* 
methods of testing physical capabilities, have frequently been 
brought before the notice of the Institute. His anthro¬ 
pometric laboratory^ organised last year at the International 
Health Exhibition, brought before thouBanda the interest and 
importance of the subjects I have much satisfaction in 
resigning into hia Iiands the office with which you have 
hodouied me for two consecutive yeara^ 
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It known that the nations of antiquity^ entertamed u 

wideeptead l^Uef in the existence of a race or rnC0^a1' himum 
beings of exceedingly diminntiTc etatnre, who dwelt m mmt 
of the remote and lutexplored regions of the eattlL The^ 
were called a word saicl to be derived from 

which means a Jistp and &.ho a measure of leagthi the diatanco 
from the elbow to the knuckles of an ordinary-sized inau, 
or Ttiither more than 13 inches. ^ 

In the opening of the tbirjjl book of the J?Mi«?l.hc Trojan 
hosts ora described aa coming on with noise and shooting, 
v° like the cranea which from the coming of winter and 
sudden rain, and fly with edamour towards the streams of 
ocenn^ bearing slaughter and fate to the Pyginy toen^ and in 
early morn offer cruel battle,““ or^ as Pope has iti 

So when mclement wintfrt the plain. 

With piercing frtwta, or thick dwending t^u, 

To wajmer teas the emtieii embodied fly* 

• With noij* and order thivngh the midway fky^ 

To Pygmy natiotui wouada and death they hriogi 
And nil the war deftcendi upon the 

The combats between tks pygmies and the cranes are often 
alluded to by later classical writers, and are not unfreqtiently 
depicted upon Greek vaaes. In one of these in the Hope 
Cojlectiou at Deepdeae, in which the dgorcs are represented 
with great spiritj the pygmies are dwrarfish-looking men with 
large heads, negro features, and ^ose woolly or frkriy hoir^ 
They are armed^th lances, Koticcs of a lees poetic^ and 
^ Lecton at th« B^jil lAAtitutiDa EriUin, ApfiL 
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apparentlj more iHnentifi-c charaetet of tha oc^iirEance of nicea 
of very mnnU human beinga are met with in Aristotle, 
Herodotus, Ctcsias, Pliny, Potnpooiiifl Mak, and otheta, 
Aristotle pLicea his pygmiea in Aftica, near the aonrces of the 
Nile^ while Ctesios digsoribes a race of dwarfs In the interior 
of Tudia, The account in Herodotus ia m aircumfltantial^ and 
has »ueh an air of truthfulBossj about it^ eapeeiully in connec¬ 
tion with recent discoverieop that it is worth quoting in fulL^ 

" I did hoar^ indeed^ w^hat I will now relate, from certain 
natives of CyrSniS.^ Once upon a timc^ they said, they were 
on a visit to the oraeulai: ahrine of Ainiuon^ when it chanced 
that, in the course of conYermtion with Pltcarehus, the 
AnuDonian^Idng, the talk fell upon the NiJe^ iipw that its 
aoiuees were miknown to all men. Etcarebua upon this 
mentioned that some Kosamoniuns had ouce come to bis 
court, and when asked if they could give 'iiny information 
concerning the uninhabited ptirts of had told the 

following tale. (The Na^tmoniana arc a libyan race who 
occupy the SjrUA, and a tract of no great size towards the 
cost.) They said there had ^own up among them some 
wild young men, the sons of certain chiefSj.whOj when they 
came to mauk estate, indulged in all mamier of extravagances* * 
and among other things drew lota for live of their nuraber to 
go and explore the desert parts of Libya, and trj" if they 
ooidd not penetrate further than any had done previously. 

The young men, therefore, dkpatc^hed on this errand by then- 
comrades with a plentiful supply of water and proviaions, 
travelled at first through the inbabited region, passing wluch 
they came to the wild beast tmet, whence they finally entered 
upon the desert, which they proceeded to cross in a direction 
from cast to west. After journeying for many days over a , 
wide extent of eand, they came at IBst to a plain whore they 
observed trees growing; approuchiog them, and aeeing fruit 
on them, they proceeded to gather it While l^hcy were 
thus engaged, there came upon them some dwarfish nii^, 
under the middle height, who seized them and carried them 
oft The NaBoinonlaas couIJ not understand a word of their 
language, nor had they any acqnmntauce with "the Language of 
^ Henxlam^ B«&k IL 82, lUvlLmsaa'i (TMuLitiDti, |i, 47, 
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the Naflaniomum They were led extensive nuiffibeft, 

and dnally came to a town, where ull the men were of the 
height of their eonductore^ and black-complexionefL A great 
river flowed by the towiij^ ■running from went ^ to east* and 
containing crocodiks,^" 

It is eatififoctory to know that the narrative coaciudes by 
saying that theee pioneers of Afgean exploration,^—foreruiinera 
of Bnice and Park, of Barth, livingstone, Speke, Grant, 
Schweinforth, Stanley, and the rest,—■" got safe back to their 
country." 

Extenaiqu of knowledge of the mtiiral products of the 
earth, and a more critical epirit on the part authors^ led to 
attempts to*aecouiit for this belief^ and the diEjcov^ of races 
of niohkej's—»of the domga of which, it must be said, more or 
leifid hibuJoi^ storie# were often reported by tmvellera— 
generally aufficefl the comme nts tore and nnturaliata of the 
last century to explain the origin of the atories of the 
pygmies. To thb view the great authority of Eulfon was 
extended \ ^ 

Still more rcoantly-acquii^i information as to the actual 
eonditioii of the Jiuman population of the globe has, however, 
* led to a revision of the ideas nj^on the subject, and to more 
careful and critical researches into the ancient documeote. 
M- de Quatrefages, the eminent and vetemn Prefe^r of 
Anthropology at the Mnadum d'HisUnre Natnrelle of Paris, 
espechiilyj has carefully exnmitied and collated uU the evidence 
bearing upon the queation^ and devoted tnnoh ingenuity of 
aigument to prove that the two localities in Tvhich the ancient 
authors appair to place their pygmies, the interior of Africa 
near tiie sources of the NOe, and the south emmost parts of 
Asia, nud the characters they osaign to them, indicate an 
actual knowledge of the esfbtence of the two groups of small 
people which still inhabit these regions, the history of which 
will form ^ the subject of tlna lecture. The e^dence which 
h^*? convinced IL do Quatrefages, tmd which, I have no doubt, 
will suffice for those who Uke pleasure in dlscovcruig an 
underlying truth in aU eneh Ic^nds and myths, or in the 
more gratefnl t^k of rehabilitating the veracity of the fatherB 
of literature and history, will be found collected in a vory 
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tmdable form in o little book piiblJalied hi&t yeatr in tlii^ 
Eibliothiqiio HdentifEquo oonteropomio^T” tailfed Z« 
to which I refer ray hearers fox Jullex iaforraHtion upon the 
subject of th» dLScom^, imd cspbdally for uumeroofl refcreucos 
to the literstuie of the subject, which, m the hook is accessible 
to all who wish to pursue it furtheXp 1 uoed not give here. 

It is stilh however, to my tuiud, mi open qiieatioii whether 
these old stories may not ho classed with innwnerable others, 
the offepring of the fertile ioveution of the humun brain, the 
l)Otcncy of which uh an origin of myths has, I think, some- 
times been too rouoh uriderrated. I shall, LherefotOp now 
lake ]eav« of thenip and eonfiue myself to givijig a« fkr iia 
the brief s^JLldc of time at my disposal admibe, aif account of 
onr actual knowledge of the sraidlest ^raees of men eilher 
cjiatingp or, its (at as we knowrever haring CiXistM on earth i 
and which may, therefore, taking the word in Its current 
though not literal sense, ^ called the “pygmies^' of the 
speciea ^ 

Among ^he various characti^ by which the diUbreiit races 
of men are distinguished from oAe another, $ize h undoubtedly 
nae of considerable importance. Not but wtut in each race 
there is much indmdual variation, some^per^ns being toUvr 
and some shorter; yet thesa variations are, espcdolly in the 
purer or less mixed raceap restricted within certain lunitSp and 
there is a generul average, both for men and w^omen, which 
can be ascertained when a sufficient number of accurate 
measurements have been recorded. ^That the prevailing aiasc 
of a race is a really defiply-seated, inherited clmr*ctemtie, 
and depends but little on outward t^nditions, as abundance of 
food, climate, etc., is proved by wcU-known facts. The tallest 
and the aboxtcs^t races in Europe aie respectively the Nonve- * 
gians and the Lapps, ll\'ihg in almost the same region. In 
Africa, also, the diminutive Bushmen and the tallpt nice of 
the country, the KaEhrSp are doss neighbours. The nntivea 
of the Andaman lahinds and those of many iaLindcs of dii: 
equatorial region of the Patufic, in which the <*ndi lions are 
similar, nr if anything more favouiiible to tlic Ibrinerp are at 
opposite ends nf the scale of heightp Those not accustomed 
to the difhculties both of making and recording such measure- 
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menu will searccly be prepared, bowever, to learn bow meagre, 
unaiitiBrjiatory, and unreliable our knowledge of the atature 
of moat of the raoee of roaijt Ind ut at present, although un- 
queetionably it has been eanaiderally increased withLu recent 
yenrii. We must, however, make use of such cnaterial os we 
possess, and trust to the future correction of errors when 
bettor opportiiuitica occur. * 

It is convenient to divide men, according to their height, 
into three groups—tall, medium, and short; in Topinurds 
Hysteni.^ the first lictug those the average height (of the men) 
of which is above I'TOO metres (5 feet 7 inches), the last 
thoets below J ‘600 metres (5 feet 3 inches), and the middle 
division thdso between the two. In the short Sivision are 
included certain of tbo Ifongolian or yellow races of Asia, as 
the SamoyCdcs, Jihe Oh links, the Japanese, the Siamese, aud 
the Annamites; also the A^eddaha of Ceylon and certain of 
iho wild hill-tribea of Southerq India. These all range 
between 1*625 and 1-600 metres—soy between 5 feet and 
5 feet 3 inebea 

It is of none of these peofile that I am going to speak to¬ 
day, My pygnnea are all on a still amaller Bcnfe, the average 
height of the men being in all cases below 6 feet — in some 
cases, as wc sluiU see, considerably below. 

Besides their diminutive size, 1 may note at the outset 
that they all have in a atrongly-marked degree the character 
of the hair diatinguiBhed as frizzly — growing in very fine, 
close curls, aud flattened or elliptical in oection, aud therefore, 
whate^i* other structural differences they present, they all 
belong to the same primary brunch of the human species as 
the African negro and the Melanesian of the Western Pacific. 

I will first direct youTfattention to a group of iebnds in 
the Indian Oceuti'—the Andamans — where we shall find a 
race in many respects of the greatest possible mterest to the 
antbropologiflt 

These islands are Kiituated in the Ray of Bengal between 
the Idtii and I4tli paraUels of north latitude, and near tbe 
meridian 93* cast of Greenwich, and consist of the Great and 
Little Andamano. The former is about 140 miles long, ami 

* tf Anthjrtipohjfie p. 4'8S. Filiiif 
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has a breadth aowhere exceeding 20 milc^ It is divided by 
narrow chatiiielB into three, culled respectively I^orth, Middle, 
jj.nd South AndaiiuirL, and tlw^re are abo varions waller 
ialunda belonging to the growp- little Andamau is a detached 
island lying i^ut 28 miles to the south of the main group, 
about 27 in length and 10 to 18 in breadth. 

Although tbe&e islands tiave been inhabited for a very 
great length of time by people whose state of culture and 
customs have undergone little or no change^ as pToved by the 
examination of the contents of the old kitchcn-middenei or 
refuse heap®, found in many places in them^ and although 
they lie «o a^r the track of civllisatioa and cotomerce, the 
islands anfl their inhabitants were practically unioowii to the 
world until so recently as the year 1^53# It is true that 
their existence is mentioned by Arabic wTi|cra i>f the ninth 
n^ptury^ and agair^by Marto Polo, and that in 1738 an 
attempt wag made to establish a penal colony upon them by 
the East India Company, which was abandoned a few years 
after; buV the bad reputation the inhabitanta had acquired 
for ferocious and inhospitable treatment of stmngers brought 
by accident to their shores, caused them to \M caTefully avoided, 
and uo permanent settlement or rektiolia of any tiling like a 
friendly nature, or likely to alTord uny useful information 
us to the character of the ialanda or the inhabitants, w*ere 
estubiiahed It is fair to mantion that this hostility to 
foreigners, w^hich for long was one of the chief characteristic* 
by which the Andatnauese w^ere known to the outer world, 
found much justiheation in the cruel experieucca th-^ suffered 
from the n^nl-pmcticeB, especially kidnapping for alavory, of 
the Chinese and Malay traders who visited the islands in 
search of hichc and edihl^ hirda'-uesta It is aliso to • 

this obaracteristie that the inhabitants ow^e so much of their 
interest to us from a scientific point of view, for %je have here 
the rare case of a population, couBned to a very limited space, 
and isolated for hundreds, perhaps thousands, of years from 
uD contact with external iiiBuence, their pliyaical characters 
uiimixed by crossing, and their culture, their beliefs, their 
binguage, entirely their own. 

In 1857, when the Sepoy mutiny called the attention of 
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the Indian Goterumeiit to the nocesflity of a hnbitation for 
their numerous convict prisoners* the AndaiDan iBlauds were 
again thought of for tho piy^poso, A coTuniisrioD, coiifli&tiDg 
of Dr. F. J. Mouat, Dr. G. rkyfiiir, and Lisuteimpt J. A. 
Heathcotc, wita sent Lo the ialundg to report upon their 
mp&bililjen for such a purpose; ajid, acting upon its rocom- 
mendation^, Kurly in the follo^ng year the ishuids werw 
taken poesesaion of in the name of tbe Eaet India Company 
by Captain (now GenerJil) H, Mnn* and the Britlali fljig 
hoistod a| Port Blair^ near the sonthcm end of GrAt 
Andaman, which thcnoeforth became the nutdeus of the 
aettlemeut of invaders, now numhering about 15,0Oft persons^ 
of whom mcflre llinn three-fourLliB are convict pri&nors^ the 
rest fioldiera, *policOp ^und the uenal nocouipanknents of u 
military station, * * 

The effect of thifl inroad upon the nnsophieticated native 
^Mjpub.tbP| who, though spread Q\er the whole area of the 
kbnds, were iar less numeroug, may easily iniagiiied. It 
ia aimply deteriomtien of chamtier, loond and physical decay, 
and finally cxtinctiatL The ^ewly-introdnced hahita of life+ 
vices, and diseofte^ are spreading at a fearful rate and with 
“deadly effecL la thfg sad hbtory there are^ however^ two 
redeeming feaLores which distinguish our occupation of the 
Andaunma froiii that of Tnamania, where a similar tragedy 
was plnyod oat during the preHent century. In the Btat 
plncc^ the British governors and residents appear to have 
naed every effort to obtain for the uativtjg the most careful 
and considerate treatment, and to aUeviatci os niucdi as 
possible the evik which they have unintentionally been 
the means of inflicting upon theuL Secondly, most careful 
* records have been preaervtjfl of tho physical cbaractera, the 
aocLiiI customs, the arts, mEmufactureg, tnnlitions, and language 
of the pBopJe while stiU in their priniitivo couditioii. For 
this most important work —sl work which, if not done, would 
havli left a blank in tlie history of the world which could 
novar have been replaced—we areJiidobted almost entirely to 
the sdentihe onthpaksm of one mdividnol, lfr+ Edward Horace 


Man, who most fortunately happened to be in a position 
asaisUot eoperintondent of the islands, and specially in charge 
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of the iiAtives) which enabled hiin to obtaio the required in- 
runii&tioii with fiidiitiBa which probably no opo else could have 
had^ and whose observationsOi^ the Aboriginal lulmbitantB 
of the Atidinyiii iBlanda/' published hy the Anthropologic®! 
Inatitiite of dreat Sritnin and Irelnndji are most valuable* not 
only for the Lnfomiation they contalii^ but i&s correcting the 
muneroua ortoneouB and mideading atatomonta djcnhited re¬ 
garding these people by previoua and less well-mrormed or lesa 
critical authors. 

The Anih vrritor of the ninth century pmviQUJdy alluded 
to Staten that" their oompkxion is frightful, their hair frizzled, 
tbeir couateunnee and eyes frightful, their feet very large, and 
almost a edbit in length* and they go quite imked,'^ while Marco 
Polo (about 1205) says that “tho people are ho better than 
wild beasts^ and 1 assure you^ all the men,*of Uda island of 
ADgmiianain have heads Idee dogs^ and* teeth and eyes like- 
wise; iu fact, in the face (Jiey are just like big mastilf doga" 
These Bpecimen^ of medieval anthropology are almost rivalled 
by the deiciiptioiis of the customs and moral chmucter of the 
Same people published as rocefctly as 18 02; based ehiefly on 
infummtion obtained from one of the runaway sepoy convicta, 
and w^hich repreBcnt them as tunong'tho lowest and mest" 
degraded of huniun beings. 

The natives of the Andamans are divided into nine distinct 
tribes^ each inhabiting its own district Eight of these live 
upon the Great Andamau Islands, and one upon the hitherto 
almost uuRxplored Little Andaman. Although each of these 
tribes po^s^a a distinct dialect* those are uU traceable to 
the same source, and ate all in the same stage of develop¬ 
ment. The obacrvatioiis that have been made lutborto relate 
mostly to the tribe inhabiting tl^ south island^ but it does * 
not appear that there is any great variation either in physical 
chamctcnt or manners, customs, and culture among them. 

With regard to the important character of size* wo have 
mote abundant aud more accurate informaition than of 
other racoe. Air. ilan giv^s the meaflureineuts of forty-eight 
nitm and forty-one women, making the average of tlie former 
4 feet IQj inches^ that of the latter 4 feet 7:^ inches, a 
difference therefore of 3^ inches betwesii the sesea. The 
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tallest man was B feet 4:^ inches^ the shortest 4 feet & mches. 
The tallest wouiiin 4 feet 11^ inches^ the shortest 4 feet 4 
inche:^ Measurements made upon the living subject are 
always liable to errors^ but it ia po^ible that im bo large a 
series these will ecnnpeiisate each other^ and ithat therefore 
the iiverageA may be relied upon. My own obser^'atiqne, 
based upon the uieasurerueuts o^ the bones alone of as many 
ua twenty-niue skeletons, give sms Her averages, viz. 4 feet 
8^ inehes for the men, and 4 feet inches for the women ; 
but these, it must be recollected, are calculated from tlia 
length of the femur, upon ii ratio which^ though osnally 
correct for Europeans, may not hold good in the casa of other 
mcea The •hair is tine, and very doeely curkd-*-woolly, os 
it is generally called, or rather, frizzly—and elliptical in 
section, as iv thig negroes The o&Iour of the skin is very 
dark, although not at^lotely block, Tbo head is of roundish 
(brachycephalic) fortOj the ceph/di^ index of the skull being 
uhoiit 82« The other eraidal chamctera are f^y d^cribed in 
the papers referreil to below. The teeth ate large, but the 
jaws ara only slightly progaathom The features pK)ssess 
little of the uegto type—at all eventa^ little of tbo mo^t 
^ marked and coarser p&uliarities of that type. The projecting 
jaws, the prommcnt thick lips, the broad and flattened nose 
of the genuine negro are so softened down in the Andamanese 
jia ecsarcely to be recognised ; and yet in the relative proportions 
of the limb-bonea, especially in the shortm^sa of the humerus 
computed with the forearm, and m the form of the pelvis, 
negro aihpities are most strongly indicutecL^ 

Tn spftiking of the culture of the Andamanese, of course I 
only refer to their condition before the introductioD of European 
• civilisatioii into the islancj^ TJicy live in small villagea or 
encampments, in dwellings of Bimple and rude const ruction, 
built only branches and leaves of trees. They a»e entirely 
ignorant of agriculture, and keep no poultry or dotneatlc 
aii^jila They make ruda pots of clay, mm-dried, or partially 

^ Sm th4 O^ii^^logy and Afflnltiuar i^a Niitiviei ortliff Asdjunjaji IslKtsd-H'' 
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biiked ill the fire, but these are hand-made, as they ate 
ignorant of the use of the potter^fl tihcei Their clothing is 
of the flouitieat deacriptiOD, and what little they have aervea 
chietly for ^decorative or ornamental purposesp and not for 
keeping the ibody warm. They make no* use of the ekina of 
animals. They have fairly well-made dug-out canoea and 
outriggoFflj hut fit only for* navigating the numerouB creekB 
and straits between the ialandsp and not for voyagea in the 
open Boa- They are e^cpert Bwitnmers and divers. Though 
conBtantly using firOp they are quite ignorant of the art of 
pioduoing it. and have to expend much <jare and bhour in 
kceping^up a’constant supply of burning ot Bmouldering wood. 
They arb* ignorant of all metals, Imt for doraeetb purposes 
make grait use of sheik, especially a speciee M foimd 

abimdantlj on the shores of the islands, al^ qu^irtsi chips and 
flakes, and bamboo kaivee. They have stone anvils and 
hammers, and they makq, good string from vegetable fibreSp 
as well as baa^kets,^ Ashing nets, sleeping mats, ete Their 
prlncipatweapons arc the how and arrow* in the use of which 
they are very skilful. They biive harpoons for killing turtle 
and hshj hut no kind of shield or breastplf^te for defence when 
fighting. The mttural fertility of iskud supplies theA 
vrith abundance and variety of food all the year roiind. This 
consists of pigs (3ua which ore niuuerous on 

the islands, paradoxures, dugongs^ and occasionally porpoiaeSp 
ignanasp tuttleSp turtles* eggs, many kinds of fish* pniwuSp 
uioUuske, larvm of large w'ood-boring and burrowing beetieSp 
honey* and nunierona roots (as yams)* fruitSp and The 

food* the purveying of which affords occupation and amusement 
for the greater part of the male population, is invariably 
cooked before eating, and geiicjally taken when extremely* 
hot They were ignorant of all stimulanls or intoxicating 
drinks—►in fact, water was their only beverage and tobacco* 
or any euhgtitute for it* was quite unknown till introduced by 
Eiiropeatui. • 

As with all other bum|n beings existing at present i|i the 
worldp however low in the acalc of civilisatioUp the sociai life 
of the Andamanese is Enveloped in a complex maze of un¬ 
written law or custom* the intricacies of which are moat 
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difBcult for any stranger to unravel The relations they may 
or may not marry > the food they are obliged or forbidden to 
partake of at particular epochs of life ot aeaaona of the year, 
the words and names they may or may not prouounee,—all 
these, BB well as their traditions, euperstition^ and beliefs, 
their occupations, games, and amuBements, of which they seem 
to have had no lack, would fetike Sir too long to dcj^ribe here; 
but, before leaving theisc interesting people, I may quote an 
obeervation of Mr Man'a, which, unlcaa he has seen them with 
too eyesight, throwg a very favourable light 

upon the primitive, uosophbtieated life of th^ poor littb 
savages, now so ruthlessly Inoken into and destroyeci by the 
exigencies of Onr ever-extending empire* * 

^ It has b^n assejted/'’ Mr, Man saya, “ that the * com* 
munal marriitge , syateni prevails among them, and tliat 
' marriage is nothing ig-ore than taking a female slave" ■ but^ 
so far from the contract l>eing r^ai^ed oa a merely temporary 
amugement, to be set aside at the will of qjther party, no 
incompatibility of temper or other cause is allowed t« dissolve 
tho union; and whUfi bigamy, polygamy^ polyandiy^ and 
divorce are unkno^rii, conjugal fidoUtj till death is not the 
Exception but the rule, and matrimonial dLOTerencea, which, 
however, oocur but rarely, are easily settled with or without 
the mtervention of friends*^’ lu fact, Mr. Man goes on to 
say, ** One of the most striking features of their sociaJ relations 
is the marked equality and affection which subsists between 
husband and wife,^' and the consideration and respect with 
which worsen are treated might with advantage he emulated 
by certain dosses in our own laud.^' 

It should also be mentioned that canniluiliaio and infanti- 
• cido, tv^o snob common incidents of savage life, were never 
practised hy tbeoL 

We mus^ now pass to the important scientifio x|nostion, 
Who are the natives of the Andaman lalands, and where, 
amoftg the other races of the human species^ Hhul] wc look for 
theiftnearest relations? « 

It is due mainly to the assiduous researches into all the 
documentary evidence relating to the inhabitants of Southern 
Aeia and the IndLm Archipelago, conducted through many 
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jaars by M. de Qxiatrefages, in Gome caaaa with tha 
of hid colleague^ M. Uaniy, thut the faeta I iim about to put 
before yon have been promiDoatly brouglu to light, nnd tboir 
aigBiduince^denionstmted. ' 

It b well-known that the greater part of tJio large ii^Iaiiil 
of New" Guinea, and of tho chain of iBlands e^ttending taiat- 
war da and south warcls from it, inelndmg tlie Solotuon Islands, 
the New Hebrides, and New Caledonia, and nlso the yjjis, 
are still mhabited mainly by people of dark colour, fri 7 ^ 1 y 
hair^ and many cbaraeterifitics allying them to the 
of Africa. These constitute the race to which the ternid 
Melaa&^aii, degroee, or Ooeanic, are coruiiionly applied in tliiM 
country. # They anj the Papoufl®of Quatr^^^gee, Their 
area at one time wiss more ejitensivo than it » now, and has 
been greatly encroached upoji by fch 0 *brown, ^might-haired 
l^olyneaian race with Malay alhnitiGS, now mhnbitiog mtiny 
of the more important inlands of the Pacific, and the mingling 
of which with the more aboriginal Melanealana in various 
proportiops has been a cause, among others, of the diverae 
jispect of the population on»niany of the i^lapde in tbia 
exteneive region. These Piipoima, or Mekiiiesiana, however, 
iliffer greatly from the Andamana^ hi many easily-defined 
chameters, which are, espec^ially, their larger fitutnre, their 
long, narrow, and high skulls, and their coarser and more negro- 
like features. Although undoubtedly allied, we cannot look 
to them as the nearest relations of our little Andamanese^ 
Wlieti the Spaniards commenced the C'olouisatiou of the 
Philippines, they met with, in the mountamous regjpii in the 
interior of tho IsloDd of Luzon, beddea tho prevailing native 
jiopulatioD^ consisting of Tagals of Malay origin, very email 
people, of black complexion, wi|h the frbzly lioir^of the* 
African aegtocs. So struck were they with the resembknee 
that they cjillqd them " Negritos del Monte(Dttle negroes 
of the moiuitain). Their local name wtm Aigtas, or Luagtoa^ 
said to signify "blaek;*^ and from whkh the word Aeta, 
generally now applied to^them, is derived. Those p^ple 
Iiave lately been studied by two French tra^ollera, M. Marcho 
find Dr. Maatano^ the result of their zueoaurementa gives 
4 feet 8 J inebee as the average height of the men, and 4 feet 
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iQchts the nYenigfi for the worneti. In nuinjr of their 
maml charflcterifltica they resemble the AEdamnnea^ The 
Aetfls are faithful to their marriage vowa, and have but one 
wife. The affection of patertte for children is wry Btrong, 
and the latter have for their father and mother much love 
and respect The marriage ceremony, acucording to M. MontanOi 
ia very remarkable. The affianfod pair climb two flejcihle 
Ireea placed nttit to each other. Oiie of the eldm of tJie 
tribe bends them towards each other. ‘When their heode 
touch, the marriage ie legally accomplishetb A great fiUj 
with mnch dancing, concludei^ the ceremony* 

It was ufterwarda found that the same ra^e existed in 
other parts of' the archipelago, Panay, Mindanao* etc,^ and 
that they enticely peopled eeme little islands—among others^ 
Bongos lalanA or ** IslA de los Negros/^ 

As the islands of these eastern seas have become better 
known^ further discoveVieo of the existence of a snuUl Negroid 
population have been made in Fonnosa, in the interior of 
Borneo, Sandnlwood Island (Sumba), Xulli, Bonmu, Ceram, 
Flores, Solor, Lomblem, Paiitai, Ombiy, the eastern peninsula 
of Celebes, etCi fiiCt, Sumatra and Java are the only large 
inlands of this great troa whieh contain no tmeefi of them 
except some doubtful emaa-breeds, and some remains of an 
industry which appears not to have pitssed beyond the Age of 
Stone. 

The Sunda IsLands form the southern limit of the Negrito 
nrea* Formoso, the last to the north, where the race has 
preserved all ita characters, Bnt lieyond this, as in Loo Choo. 
and even in the south-east portion of Japan, it reveals its 
former exiatcnco by the trsccs it has left in the present 
popnktiom That it has contributed considerably to fona 
the pnpulution of New Gninea ig im<jne3tionable. In many 
IRTts of that great island, snmlh round-headed tribes live 
tnore or leaaMistinct from the larger and longer-headed people 
whii make up the bulk of the population. 

§ut it is not only in the islands that the Negrito race 
dwell Traces of them are fonnJ also on the mainland of 
Asia, but everywliere under the same couditions; in scattered 
tribes^ occupying the more inaceesaible mountainoiifi regions 
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of countri&B olhorwiao minly ioluibit^d bj other rucea^ imd 
genemlly m a condition mox^ or Icaa of ■degt&dation and 
barbarism, restiltiog from the oppre^jsioii with which they 
have been treated by their invading conquerors | often^ more- 
over^ ao mucli mixed that their originjil chamctera are emrcely 
recogiiiaiible. *The Seumngs of the interior of Malaccji in the 
Malay peninBula^ the Sakny* from Per.ik, the Moys of Annam^ 
iiU show traces of Negrito blood. In India proper^ especially 
among the lowest and least civilised tribes, not only of the 
contml and southern districts, but almost to the foot of the 
Himakyji«p in the Punjab, and even to the west side of the 
Indus, according to QuatrefagySp frizzly hair, negro features, 
and smair ^Utnre are so cotmuon that a strong ujgument can 
be based on them for the belief iu ti Negrito ^tice fortrUn^ 
the basis of the whole pre-Ai^'an, or DravhiLin as it is generally 
callc^l^ population of the peiri&sulu. The ctossing that Itos 
taken place with other races has doubtle^ greatly altered the 
physical characters of this people, and the evidenoea of such 
alteration mtmifcflt themselves in many waysj sometimes the 
curlineos of the hair is lost by the admixture with straight- 
hainHl tiioos, while the black complexion tyid small stature 
remain; sometmi^ the stature is increased, but the colour, • 
which seems to be oue of the moat persistent of characteristica. 
remains. 

The localities in which the Negrito people arc found iji 
their greatest purity, either in almost inacce^ibk iskmifl, as 
o-n the Andamans, or elsewhere in the mountainous: rangoa of 
the interior only^ and their soeml conditiou and truditioniip 
wherever they exist—all point to the fact that they "were the 
aarlieat inhabitants; and lliat the Mongolian and Malay races 
on tho east, and the Aryans on the west, which are now so 
mpidly exterminating and ropkeidg them, are kter c?>mers 
into the land^ exactly aa, in the greater part of the Pacific 
Ocean, territory' formerly occupied by the abori^nul dark, 
frizzly-haired Negroid Melanesians lim b^en gredually a|^d 
slowly invnded by the brown Polynesians, who in their turn, 
but by a mneh more rapid* process, are being repkeed Tjy 
Europeans. • 

We now see what constitutes the great interest of the 
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fit natives to tho studujih of tiie etiiuologital hiatoiy 

of the Easteru world. Their long iaolfttion hss nuido them 
a reroorkably^ homogeDcouB race, stamping them tdi with n 
common reaombLiiice not soeii in the mixed racca geaeralljr 
met with in continental anat For nlthongh, aa vrith moet 
savages, marriages within the family (tufldg in a very 

wide sense) are moat strictly forhidden, all smoh aliionces hove 
nceesaaiily hcen confined to milJves of ilia islmids. They are 
the least modified representatives of the people who wore, so 
far as we know, the primitive inliabitouts of a large portion 
of the earth's surface, but who are now verging on extinctioii. 
It is, however, not necessary to suppose that- the Andmouu 
labndcia giye ua the exact ebaractera and features of nil tise 
ather branches of the race. Differencea in detail doubtless 
existed-—diHfereucos which are aJmosit always sure to arise 
whenever races ‘become isolated from each other for long 
periods of time. * 

In many uisea tbe cbatuctera Of the ancient inhahitouts of 
a land have been revealed to us by Jtbe preservation of tlwir 
actual remainfl. Unfortunately we have os yel no such 
evidence to tell ifp of the funner condition of luou in Southeni 
• Aria. Wc may, however, look upon the Andsmaneeo, the 
Autos, and the Semangn, ns living fossils, and by their aid 
conjecture the condition of the whole population of the land 
ill ancient limes. It is powitle, alao, to follow Quatrefages, and 
to aee in them the origin of the stories of the Orientul py^gmies 
related by Ctesiaa and by Pliny. 

Wo now pass to the continent of Africa, in the interior of 
which the pygmies of Homer, Herodotus, and Aristotle have 
generally been placed. Africa, as is well known, is the 
lioine of another great branch of the black, frmly-haired, 
or Et'niopian division of 'ihe human species, whiob does, or 
did till lately, occupy the southern two-thir^ of this great 
continent, 'the northern third being inhabited by idauiito and 
Semite branches the great white or CaueosisD primary 
division of the human species, or by mces resulting from the 
mix ture of tbcstc with the Hef^roesi But besidea the true 
Negro there has long been known to exist in the southero 
frtirt of the continent a cnrionaly modified type, consisting of 
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the Hott€!Dtot$ and the Bushmen—Bosjesmen (uieu of the 
woods) of the Dutch ralcinistg—the btter of whom, on acconiit 
qf their scnaU wSkAj come within the scope of the present 
fiubjoet* They lead the IWea of the meet degmded of savage®, 
dwelling embug the rocky and more inaoceasible moimtamB 
of the interiiri making habitation® of the ijatttraS caves, 
subsisting entirely by the chaac, being most expert in the 
use of the bow and arrow, and treated as enejniee and ont- 
cast® by the aurronnding and more civilised tribes^ whose 
fiocks and herds they allow little respect for when other game 
is not withiu reaelr Tho physical chaiactera of theso people 
ore w^ known, as many epecimeiis liave been brought to 
Europe ad^o for the purpose of exhihitioru Th^ hair shows 
the extreme of the ftmrly type; being shorter and le^ 
abundant than that of the ordiuMy ^egro, it has the 
appearance of growing in swpirate tuft^ v^hich coil up 
together into round balls compared to'' peppereoxna,” The 
yellow complexioii differs from that of the Negro, and, com¬ 
bined with the wide cheek-bouca and form of the eyes, ao much 
recalls that of certain of the nure yellow races that some 
anthropologists are inclined to teice true S^ongoliim affinitieB 
uad admix tnre, although the extreme *.criepness of the hair 
makes such a supposition almost impoeaibb. The width of 
tho ulieck-bones and the narrowness of the forehead auid the 
chin give a lozenge-ahape to the front view of the face^ The 
forehead is prominent and straight; the nose extremely flat 
and broad, more ao than in any other race, and the hpa 
prominent and thicks altbongb tho jaws are less prognathous 
than in tlie true Negro races, The cranium bos many special 
ohuracters by which it can he easily distinguished from that 
of any other. It has generally a very feminine, ahuost in¬ 
fantile, appearance, though the ea]^tcity of the craniaPeavity 
is not the smallest, exceeding that of the Andamanese. In 
genamt form the cranium is rathot oblong than uval, having 
straight sides, a Bat top, and eapccioily ^ vertical foreh^d, 
which rises straight from the root of the nosei It is 
modetakdy dolichocephalic or rather meaaticephalic, "the 
avoragje index of ten specimeos being 75*4." The height is 
in all considerably less than the breadth, the average index 
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Ijeing 71*1. TLe Bud eupm-orbital ridge are little 

dcvelsjpedi esctwpt ip the oldeat malee. The malar boucs 
project much forwards, and the space between the orbite is 
very wide and flat. The nasal hones ore cxti^inely wuaU 
and depressed, and the aperture wide; the average nasal 
Lndes being 60 S, so they are the moat phityrlilne of rticcs. 

’With regard to the stature^ we have not yet sufficient 
materinbi for giving a reliable avemge, Quatrefages, foUomng 
Barrow, gives 4 feet 6 Inches for the men, and 4 feet for the 
women, and speaks of one iiidividuiil of the latter sex, who 
was the mother of several children, measuring only 3 feet 
9 inches in height, but later observations jfstill, however, 
insufficient pf number) give a rather larger 3t4Urure; thus 
Topinard places the aTetage at 1*404 metres, or 4 feet 7^ 
inches | and Ftitschf who measured six male Busluueu in 
South Africa, foidid their mean height to be 1-444 metres, 
or nearly 4 feet 9' inebeu. It is probable tbit, taking 
them all together, they differ hht little iu siase from the 
Andamanese, although in colour, in form of head, in features, 
and in the proportioDH of the body, they are widely removed 
from them. , ^ 

- There is every reanion to believe that these Bushmon repre¬ 
sent the earliest nice of which we have, or are ever likely 
U) have, any knowledge, inhabiting the southern portion 
of the AMcan condnent, but that long before the advent of 
Euiopeana upon the scene, they had liccn invaded from tho 
north hy Negro tribes, who, being superior in size, strength, 
and civilisatioo, had tfikea possession of the greater part of 
their terntories, and. mingling freely with the atiorigincsi, had 
produced the mixed race called Hottentots, who retained the 
culture and settled pastoral habits of the Negroes, with many 
of the^phyEieal features of the Bushmen. These, in their turn, 
encroadii^ upon by the puia-bred Bantu Negroes from tho 
north, and^by the Bntch and English from the sout^, ore now 
grpatly ^iTm'niiihedr and indeed threatened with the same fate 
that will surely soon befall the scanty remnant of the early 
InlJftbitanfa who still retain their* primitive type. 

At present the habitat of the Bushman race is confined Co 
certain districts in the eouth-weat of Africa, from the confines 
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of the Cape Colony, as far north os the shones of Lake Ngami. 
Farther to the north the great equatorial region of Africa is 
occupied by Tarious Kcgxo tribes^ ujring the term in its liro€vdeet 
but hflonging to the di^siotia which;, ou aocoimt ot 
pecuILiritiea language, have l>eeii grouped together as 
l^uttL They all present the comtnon phyaieal chariicterietics 
typical of the Negro race, onij" two of which need he ai>ecially 
mentioned here—niedium or kt^^e stature, and dolichocephalic 
akull (average erunial index alx^nt 73'5), 

It is at TOTiOUS scattered places in the midat of thi^e that 
the only other small people of which I slioU haTe to speak, 
the veritjjblo‘pygmies of Homer, Herodotua, and Aristotle, 
according QutttrefjigcSx are still to bo met with*^ 

The first notice of the oceurrenoa of these in*modem tim^ 
ia eontained in ^The strange adventured of Andijw Bat tell of 
Leigh in Essex, sent by the Portugala prisoner to Angola, who 
lived there and in the adjoining regions *near eighteen yeora*' 
(ISSff to 1G07), publi3lic(f in Ptirthm ku IHljTim€S (1625), 
bb. vii, cljap, iii'p. 583 

" To the nocth-east of are a kind of Httlo 

people, called MatiMba$; which jire no bigfcv than Boyca of 
twelve ycares old, but very thieke, and* live only upon fle^h* 
which they kill m the woed^ with their bows and ckrta 
They pay tribute to Marn-Kmtik, and bring all their 
Elephants^ teeth and taylcs to hittL They will not eutor 
into any of tlie houses uor will suffer any to 

come whore they dvfclL And if by chance any Almratniia 
or people of Zoa^o pass where they dwells they vM forsake 
that place and go to another. The women carry Bow'S and 
Arrows as well as the mem And one of these will walk in 
the woods alone and kill the Pongos with their iMyraoned , 
Arrows." 

BatbelUs nanutive, it should be said, is generally admitted 
to have an air of veracity about it not alwnj'S "conspicuous 
in the stories of travellera of his time, i In addition to ^hc 

1 Tlifl pcatUiftd inronafttioQ upon'tliii tubject wm fijvt collected tpgrthtr by 
Huey m hiA * * Euai dc co-ordLiiiliCfti dc* Ukt^rbux rKcoUlit ^ 

d<ia N%rill« tm Fygm™ do FAfriqno dqnsloriftle,^ 

£AnthrQj»>li*^ df Puris, tome il («r, ill), 1S7&* p. 7&. 
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olMcmliotts on the hiiinaa mliabitant^, it containfl chseoellent 
descriptions of aniinabj us the pg^go or goriHi, and the aebm. 
now weU known, but m his day new lio Europeans* 

Dnppcr, in a work mlhfJf Jksenpiion de Bpm Etkiopk, 
pnbliph^ in Amstferdom in 16S6, speuka of a ^nco of dwarfs 
inhabiting the eame legioap which he calls MImos or £akk€^ 
Bakkf, h\it notihing further wag hfard of these people until quiU- 
recant times* A German seientifio e^epedition to Lnango, the 
results of which were publiehed in the Zeitschrift/^r 
iST4, and in Hartmann's work, I>k obtained, at 

CbinchoxOp photographs and deseriptiona of a dwarf tribe 
colled « Bidjoukos;" whoae heads were proportiofially, large and 
of roundbli ,rbnii {oephalL^ index of skull, 73 to*Si)* One 
mdiviJuul, aiipposed to ha about forty jmrs of age, measured 
1'365 metreg, rather trider 4 fet b inches. 

Hr. Touchanlp* in a " Notice eur le Gaibon ” published in 
the Ji^u€ Mariiijn^ et Cdmi&k for 1861, describes the 
destrnction of a |japiilntion eahtbhshed in the interior of tliig 
country, and to which ho gives the narne of Akqs^'' They 
seem to iiave been exterminated by the M'FougoB in their 
exptmaiou towiirds the w<^t- Some of them, however, 
■remained as akves "ht the time of the viait of Admiral 
Fkuriot do Langle, who in 1868 photographed one 
(measuring about 4 feet 6 iiiohcs high) and brought homo 
^me skulls, which were examined by Hamy, and oil proved 
very iminll and eub-bracliycopbalia 

Another tribe, the M'BouIooSp iuhabiting the coast north 
of the CJpboon river^ have been deaoribed by 11. Marche fia 
probably the primitive I'aee of the countiy. They live in little 
vilkgeai keeping entirely to themselves, though surrounded by 
the larger negro tribes, MPoagos and Buknhiis, who are en^ 
enm^Sug uijou them so closely that their numbers are rapidly 
diminishing. In 1860 they were not more thaii«8GOO; in 
137Q they were much leas nuincTous. Tliey are of an earthy- 
brvwn colour, ami rarely exceed 1'600 mebreg in height (o 
feejj ^ inches). In the rich collections of skulls made by 
Mr. IL B. Walker and by M. Hu Chaillu, from the coast of thb 
regionp are many which are reiuarkable for their small eiie 
and round fornL Of many other notices of tribes of negroes 
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of diminutive liviug near the west coast of Eij^mtorial 
Africa, I need only mention tliati of Du GhuiUu^ who gi^nes 
fui intore^sting acoouiifc of his Yisit to an Obongo village in 
Aeluingo-ianJ, between the GuboSn and the Congo; althougli 
unfortuaateI)%fjwiiig to tho ext rente ahyuess and suspicion of 
the inhabitants, he was allowed! little opportunity fur anthro¬ 
pological observations Ho nucceeded^ however, in nicasiirmg 
one man and eis wonjen; the height of the former was 4 feet 
6 inelies^ the average of the latter 4 feet S inches^ 

Farther into the interior, towards the centre of the 
region coutain^d iii the great bend of tlie Congo or living- 
litooc Kiver, St^mley heard of a numerous an^ bidependeat 
populatioD t>f dwarfi^ called " Watw'oa," wliOj like the 
of Battell, are great himtera of elepliapts, antf use poisoned 
arrows. One of these he met with at Ikoi^du was 4 feet 
inches high, and of a chocolate brown colour*® More recently 
Dr. Wolff describes* under tJie name of ** Iktouas " (perhaps the 
same as Stanlojjh Watw'as), a people of lighter colour than 
other npyrocs, and never exceeding 1^40 metres (4 feet 7 
inches) high, but whose avemgetis not more than 1^30 (4 feet 
3 inches), who occupy isolated \iUages scatSered through the 
territory of the Bahoubas, with wlioin lliey never mbL* * 
Penctratiug into the heart of Africa from the north-east* 
in 1870^ Dr. Bchweinfurth first made us acquainted with a 
diminutive race of people who have since attained a coiiMdembk 
anthropoli^icu] notoriety. They seem to go by two names in 
their own country* Aliika and Tikki-tUctd, the hitter reminding 
ufl curiously of Dap|)ef’a Baikke-bakke^ and the founct* more 
BinguliLrly still, having been read by the learned Egyptologist, 
Marictte, by the side of the figure of a dwarf in one of tha 
memnuents of the early Egyptian ^mpiici * 

It wras at the court of Monn^, king of the Monbuttu, that 
Schwemfultb first met with the Akkas. They ajjpejir to live 
under the protection of that monarch, who lisd a regiment of 
them attached to hia service* but their^ i^ol country Wag 
farther to the south and isest, about 3* N. lat- and 25* E. 

’ A ^pMnuy fp A^ihaM^ianA^ ^ 

= th* JDwl: TtnL U. 

'* £a G6o^ra^i^i4t 1837, p> 153, qQoted hy QBAtrefagB^ 
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lone, i’rom the accounta the tmveUer teeeiTod, they cK^upy 
a oonsjdcTtthle territory, and are diTided into nine distinct 
tribes, each having its own Idng or chief, lihe all the other 
pygmy African tribes, they W cWeBy by the.chase, being 
gieat hunters of the elephant, tvhich they iittnck tvith bows 

and srrovra. ^ ^ ^ , , , 

In exchange for one of his- dogs, Schwemfurth obtained 

Croin Mounza one of the^se little men, whom ho intended to 
hrin- to Europe, but who died on the homeward journey at 
Berlin Unfortunately all the tneasuTemeiits and ohsen ations 
which were made in the Monbuttn country by Schweinfurth 
periehed in the fire which destroyed so much of tlm valuable 
ipateriul ho ^md collected. His descriptions of thfcir phyMcal 
characters ar^f therefoye chiefly recollections. Other travellers 

_Long, Macao, und Vossdou—djhough not penetrating na far 

iift tha Ahka country, ^ave given observations upon individuals 
of the race they have met with in. their travels. The lUdian 
Miani, following the footsteps of Schwemfmrth into the 
Monbuttu country, also obtainwl by hurter two Akka boys 
with the view of bringing them to Euroi«. He him^lf feU 
a victim to the flitignea of the journey and climate, but left 
iiifi coUiiCtiona, ittchvJing the young Akkaa, to the Itehaii 
Geographical Society. Probably no two individuals of a 
sai'age race have been so much honoured by the attentions 
of the scientific world. Eirst at Cairo, and afterwards in 
Italy, Tebo (or Tbiliaut) and CTmirallah. as they were named, 
were'described, measured, and pbotegiuphed, and have been 
the Biibjaets of a library of memoirs, their hiographere 
including the names of Owen, Psneeri, CormiliB, Mautegaeza, 
Giglioli, Zsnnetti, Broca, Hamy, and do Quatrefoges, On 
» their virival in Italy, they were presented to the king and 
(lueeu, inlrmluced into the most fashionable society, and 
finfdly settW down as members of the honsehol* of Count 
Mirdscakhi Erizzo, at Yeroim, where they received a European 
edfication, and performed the duties of pages, 

dn reply to an inquiry addressed to my friend. Dr. 
of rloronce, I hwir that Tliibaut died of cooBumption on 28th 
Janujiry 1883, being then about twenty^two yaira of ag«. 
was buried in the cemetery at \ erona. Unfortunately no 
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Bcicntiflc etomination of the body was iiUowed, but whetlier 
Cbairalliih still lives or nob I have not been able to leam. As 
GigUoli has not hoaird of his death, ho presumes that he is 
still living uj Coimt Miniflcalchi'S palace. 

One other ispecimen of this race has been the subject of 
careful observation by European authiopologiats—-a girl named 
Saida, brought home by Eomolo Oessi (Gordon's lieiitemiot), 
and \rho is still, or was lately, living at Trieste fis servant to 
M. do GeasL 

The various acattered observations hitherto made are ob¬ 
viously inBufficient to deduce a mean height for the race, 
but the «eaTtat eatimate that Quatrefagea conid obtain is 
about 4 feet 7 inches for the men, and 4 feet .51 inches for 
the women, decidedly inferior, therefore, to the AndEirnanese. 
With regard to their oilier yhametera* their Itfir is of tho 
most frhistly kind, their complexion lighter tl»an that of most 
negroes, but the progiiutlysm, width of nose, and eversion 
of lips charucteriEtic of the Ethiopian branch of the human 
family carried to on extreme degree, cspccklly if Schwein- 
furth'a sketebee can be trusted The only essential point of 
difference from tho ordinary «igro, esce^* the Biie, is tho 
tendency to shortening and breadth of the skull, although 
by no means assumes tho ” almost spherical ” shape ^attributed 
to it by Schw'einfurtb, 

Some further iufonaation about the Akkas will lie found 
in the work, just publishetl, of the intrepid and accomplished 
traveller, in whose welfare we arc now bo much interested. 
Dr. Emin Phshn, Gordon's last surviving oBicer in tjje Soudan, 
who, in the course of his exploiatious, spent s<ync little time 
lately in the country of the Alouhuttu. Here he not only 
mat with living Akkaa, one of^whom he apparently still* 
relaina as a domestic in bis aorvice, and of whose dimecsions 
he has me a most detaile<! account, but ^he also, by 

watching the spots where two of them had been interred, 
succeeded in obtaining tlieir akeletons, which, with niiitie»ouB 
other objects of great scientific interest, safely arrived at^ the 
Eritish Museum in September of last I hardly 

say that actual bones, clean, imperishable, easy to be measured 
and compared, not once only, but any number of times, furnish 
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tbe most acceptable evidence that an anthropologist can possaga 
of nianjr of the most important physieal characters of a race. 
There we have fact? which can alwaya be appealed to in 
support of Btatementa auft inferences based on tbem. 
Height, proportions of limbs, form of head,; characters of 
|;be &ce even, aia all more rigDioiiBl7 determined from the 
bones thnn they can be on tbe living pemm Therefore, 
the valoe of these remainB, imperfect as they unfortunatoly 
are, and of oonrso insufficient in uuDiber for the pnrixiBe of 
establishing average ebaractera, is very groat indeed. 

Ah I have entered fully into the quesfion of their 
peculiarities elsewhere/ 1 can only give now a few of the 
most important and most generally to be understood results 
oV their examination. The first point of interest is their 
size. The two skeletons are both those of full-grown people, 
one ft ranii, the other a woman. There is no reason to suppo® 
that they were specially sctccted a^ exceptionally small; they 
were clearly the only ones which Emin had an opportunity of 
procuring; yet they fully liear out, more than bear out, all 
that has tian «aid of the diminutive fiiae of the race. Com¬ 
paring the dimeurtons of the*bones, one by one, with those of 
the nuiuerous AnduinaiieBO that have passed through my 
hands, I find both of these Akkos smaller, not than the 
average, but smaller than the Hnmllest,^—smallor also than 
any Bushman whose skeleton 1 am acquainted with, or whose 
dimenaions have lieon published with scientific accuracy. In 
fact, they are both, for they are nearly of a size, the smallest 
normal hiinmn skeletons whicii 1 binne seen, or of which I 
can find any. record. I my normal, because they are 
thoroughly well grown and proportioned, without a trace 
♦ of the,,deformity almost ulwuys associated with iudividnal 
dvfar fish ness in a taller race. One only, that of the female, 
is sufficient}}' perfect for nrticulatioo. After dao'jllowancc 
for some missing vertebrro. and for the iiitervertebnil spaces, 
th^ skeleton measures from the crown of the head to the 
groitud exactly 4 feet, or 1’218 mstres. About three-quarters 

’ in % p«p«r jv)d bafoi* th* AathrojKlsfiinl ImtitutA of Qrut Sritnin 
Md ImUiuI, 14 th Ffhnmry ISSS. ttti pohUihid In th« Angiut nmiLber of 
tlu JouttuL 
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of att inch mora for the thickneea of the slrin of the head ivnd 
soles of the feet would complete the height when olive. The 
other (mole) skeleton was, judging by the length of the femur, 
nhoiit n quiii;ter of an mtJi ehort^r. 

The fuU-grown wonma of'whom Emin give* detailed 
dimaaaions is stated to ba only 1'1G4 or barely 3 

feet 10 These beiglita are all mnqafifltioniibly leaa^ 

than anyth ing that bos been yet obtained baaed upon cnch 
indisputable data. Oiia very interesting and almoat imespeeted 
reBuit of a careful ejcamination of these skelatona is that they 
tonfomi in the rdative proportiona of the bead, tronk, and 
Hmb, not^to *dworfe, but to fuU-sized people of other races, 
and they ^ro therefore strikingly unl i k e the ^umpyi 
bodied. Bhort-limbed, Inrge^ieadcd pygmies *0 gniphicolly 
represented fighting with thq^ lances‘agamet pic cranes on 
ancient Greek vases. 

The other characters ot these skeletona are Negroid to an 
intense degree, and quite oeeord with what has been stated of 
their external appearance* The form of the skull, too^ hoe 
that snl>bmchyceplialy which*has been shown by Bamy to 
characterise all the aniall Negrt^ popuJatioM of Ceiititd Africa, 
It is quite unlike that of the Andainilnese, quite unlike that 
of the Bushmem They are ob\iou8ly Negroes of a epecM 
type, to winch Haiuy has given the uppiopriafe term of 
They seem to Imve much the aune relation to the 
larger long-beaded African Negroes that the small roimd- 
headed Negritos of the Indian Ocean have to their larger 
long-headed Melaneaian neighbour * 

At all events, the fact now seems dearly demonstrated 
that at various spots across the great African continent, 
within a few degrees north and ^utli of the equator^ extend-* 
ing from the Atlantic coast to near the shores of the Albjul 
NyanKu long,)^ and perhaps, from some indi^rionfl which 

time will not allow me to enter into now (but ^lich will bo 
found in the writings of Hamy and QQRtiefages)^ even faithor 

^ la bit letten Emia speaki of on Alko tnan w 6 mcliM btglii 

them^h tlii* do«i not profsaa tn b® in otofimfiotk of octlnti&c occtumj at ilcrtt 
Um ibom Hb of tllit man tfamt lib wbob ho^J wai cOTHtoU bj tbickp fltiff 

hair, ilmoat liko Cfllt. oa wm tbe ca^s witli oil tbe AiltM be bod yet ■ x a min Ki 
• * 
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to the easfcp south of the Galb. lanij, fine still surviving, iu 
aeuttered districts, comniunitiefi of these fflnsll negroeSp all 
much resembling each other in size, appearance^ and habits, 
and dwelling mostly apart from their larger noighbours^ by 
whom they am everywhere surrounded Ouj^ mfornmtion 
about them m still very seautyp and to obtEim more would be 
wortliy object of ambition for ^he anthropological traveller. 
In maoy pirts, especially at the weBt, they are obviously 
holding their own with difflciiltyi if not actually dbi^ppearing^ 
and there is inueh about their condition of civilisatioii^ and 
the eitimtions in which they are found, to indtjpe m to look 
upon them, aa iu the case of the Eiishmen in the WJUth and 
the Negritos, lu the east, as the remaiuB of a *pijptiLitiori 
which occupied the bud before the incoiaing of the present 
dominant rac^s^ If the aocounJL of the Nosamoniuns redated 
by Herodotus be accepted as historical, the river they came 
to, “ flowing from to east,** npist have been the Niger, 
and the northward range of the dwarfish people fur more 
ertenaive twenty-three centuries ago than it is at tht^ present 
time.^ ■ 

This vdew openc a still laiger question^ and takes tis back 
do the neighbotirhoocf of the south of India aa the centre 
from which the whole of the great Negro race spread, cast 
over the African oputiaent^ and west over the islauds of the 
Pacific, and to our little Andamanese fellow - subjects as 
probably the least modified descendants of the primitive 
member of the great branch of the linman specif char¬ 
acterised their black skins and frieriy bair. 

^ SLnM tbia wm written iDdiatiaiu tht (Hiatcdif B at ± dwnH tribe Ui Mcanl 
Atlu h&TB ttt4D wUftrtod And pnblMiAl hj Kt, R- Q* HAUlmrtPflp and Serigi 
taud EAiag.iiJi liATB sdeJacHd Dviiktiqp* teqdimg to bIiqiw tbc formci extBiuictn at 
iukAJ] juea into nsioni of ^uthern npd Csntrml Europe. 
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PASHTON IN DEFOKMITY 


AS ILLXJWfkATED IN TM CUBTFOMS OF EARBAHOITS AND 
CIVILISED FACES ^ 

Whut I here rreMt you with U m Enditfimant &mm«I ft&unit pf tha 
Nktloiui under tha Sim| whereby thcjiire ftTreigneJ %t ftf Nitm, 

u mriltr nr High T^QH, in Atpatng, CoimUrfotl^^^ritfll^. aad aippmg 
hct Coin infltiCBpt with her ImA^ and fluporwriptftti on the Body of 

■ J, Buxvi'ee, jin^Arqpcm^^e^ IflEO, 


Tee praptMiaity* to ot alter fiom the iiatEiAl form, 

gome part, of the body is on^b which is comiiion to hinnsiE 
niiture in every aspect in whi^h we are acqnamted with it, 
tho moat prinutivo Fud batbarons, anrf the most civilised and 

refined, ^ 

The alterationfl or deformities which it is proposed to 
consider in this eraay are those which are performedj not by 
isolated individiialfl, or with definite motives^ but by consider* 
able numbers of members of a oommunil^', simply in imitatjon 
of one another—in fact, according to *^pthtifc moat 

incitorable tyrant, to which the greater part yf mnntind are 
willing filaves." 

Fashion h now often associa^d with change, but in less, 
civiHsed conditions of society fashions of all sorts are more 
pcrmaneff j ^^lau with ns ^ and in all eouimnnities eueb 
fashions as tbo^ here treated of irrep for obvious reasons^ fer 
leas likely to be subject td the fluctuatjons of caprice Ahan 

^ The of thii etsuy wne d-aliFHred «b a Itctnre at the Roy»l lS*tita- 

tiim &f Great BritaiB, on the owning of Friday, 7th May ^lAO, And iwbaeqtifiiitly 
ptihliAhvd id the Pm^vigi nf thAt hf»dy. It wei iqrahliih^ ae a repwite: 
with edditiddhl ilLujtntioiie (MartnilliJi A Co.t 1^1]- 
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those affectiDg the dress oolyi wMoh, even in Shakespeare'e 
tirnGj changed so often that *tho fiishion wears out more 
apparel theni the ihuil" AlteratioikB ouee made m the form 
of the body cannot be discaMed or niodilied in Jie lifetime 
of the individual, and therJforOp as fashion ^ intriimcany 
imitative^aueh alterationa have the strongest pod^blc tendency 
^to be reproduced genera tic2n aftet genemlion. 

The origixLB of these fashions are mostly lost in obscm^ty^ 
all attompta to Bolve them being little more than gucaoen. 
Some of them have become associated with religiouE or super- 
etitiouB observances, and so Intve been spread and perpetuated ; 
some huYc been T&gncly thought to be hygienie motive; 
most bavo soyie relation to conventional standar^Is of improved 
personal appeitfanco; but whatever their origin, tbe desire to 
conform to cgmmoa i&ige* and ^ not to appear singulurp is thy 
provuiliug motive* which leads to their eontinmnee. They 
ate perpetmted by imitation, whicji, as Herbert Spencer says, 
may result from two widely divergent mDtive& It may bo 
prompted by reverence for one imitated, or it .may be 
prompted by the desire to u^^^t equality with hiin, 

l^fore treating of the saiyect in its application to the 
Itumun body, it will bfi well to glance, in passing, at the fact 
that a precisely similar pi'ojiensity has impelled man. at viitioua 
ages of thi; world's hintory, and tmder variems conditiona of 
society, to interfere in tbe atine manner with the naturul 
conformation of many of the Jininials ivhidi have come under 
his InSueuce through domestication. 

The Hjttentota, obJeotLug to symmetry of growth in the 
horns of their ^cattle, twkt them whUo young and pbantj eo 
that ultbrntoly they are made to assume various fantastic and 
^uoroturar directions. Shc^ with multiple Iiorns are pro¬ 
duced in some parts of Africuj by splitting with a knife tlie 
budding horn of the young animaL Hotspur's 4;^aiuatioii: 
"What liomT a roan, ii is it not?" paints to a 

cnsti^m not yet estiMcfc in England. Docking hot^* toiln— 
that^b, cutting off about half the Ij^ngth, not of the hair only* 
but of the actuii! flesh and bone, and or dividing the 

tendons of the under side, go that the paralysed stump is 
always mmed in an unnatural or "cooked” podUon—was 
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cojiUBon enough a goue^utioa ngOj ^4 seen in fill e^uestnau 
pictures of the period, and h still ooca^ioniiUy pmctiBCtU 
In spite of all waniinge of common sense and experience, ’we 
continue, solely becanso it is the iialnon, to tortiite and deform 
CUT horees''mouths and necks vrkh tight beariog-reiiiB, which, 
though oidy tempom-ily keeping the head hx a coa&trained 
and unnatural, and therefore inelegant position* produce nifiny^ 
pertnaneut injuriesJ Bogs may still be seen with the natural 
form of their cars and toils “ improved ” by mutihition. 

Besides these and irumy other modifications of the form 
given by nature, practised upon the iudiTidml onimal, eelective 
breeding throEgh many generations has succeeded in producing 
inherited ^tructuml changes, sometimes of vety remarkable 
character^ These have generally originated bi egme accident^h 
perliapa slight, peculiarity, which has bc^tn taken ^advantage of, 
perpetuated, and incicii4^ fn this way race of buU-dogs* 
with their shortened upper jaws, bandy^egs, and twisted tails* 
have been developed. The now fasliioiiable ^ dachsliuiid" ia 
another instaned. In this category may also be placed polled 
and humped cattlcj tailleiiis ft^ts of the Isle of Mun and 
Singapore, lop^red rabbits; taOless, crestt^^, or other strange 
forms of fowls, pouter, tumbler, feather-legged, and othef 
varieties of pigeone, and the ugly double-taiied and prominent- 
eyed goldfish which delight the Chinei§e. Thus'the power 
which, when Judioioualy exereised, haa led to the vast improve* 
ment seon in niauy domestic species over their wild progenitors, 
has also ministered to etrange vagaries and caprices, in the 
production and perpetufition of monstrous forma. ^ 

To return to maJi* the most convement chiBsificrttion of our 
subject will bo one ivhieh ia based upon the part of the body 
oHected, and 1 will begin with the treatment of thS hair and ^ 
other appendage of the skin as tte more superficial atd com- 
parativclif ..t^yial in its cfTects. 

Hero we are at once introduced to the domnih of fiishion 
in her most potent sway* The facility with which hair l^nda 
itself to varioms methods of treatment has been a temptation 
too great to resist in all known condiriona of civilisation- 
Innumerable variations of custom exist in cliCfetent parts of 

^ Sm ubJ bj Minid Torflisin flowars 1S7^^4 
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tlie vftytU, tiud iruirkcd changes in ut least all more or leas 
eivUiscd oommimities have choroctensed Bueoesaivc epocnB o 
history. Kot only the length and method of amiigemettt, 
but even the colour of the hair, is changed in obedience to 
eiprices of fsshiou. In mnn^ of the isbnds the Weatern 
Piidiic the nutumUy jet bkek hair of the natives is converted 
into a tawny brown by tho ap]jJiciition of lime, obtained by 
'burning the coral found ao ohundantly on their ahoros; and 
not inaiiy years since emiilm* meana were employed for pro- 
dneing the eame result among the ladies of Westora Eurepe 
—a Diet which oonsidembly diminUbca the value of an idea 
autertained by many ethnologiflte, that commuiSty^of custom 
is evidence of community of origin or of race. * 

' ffotwithsUmding the painful and laboriouB nature of the 
process, wheuconcluctid with no better implomente than flint 
knives, or pieces*of splintered hone or shell, the custom of 
keeping the head cloSely aliuvcd previUls extensively among 
aavagu nationa This, doubtless, tends to deanhneM. and 
nerliapa comfort, in hot countries; hut the fiUht tlmt^ it is iu 
many tribes practised only bj^ the women and children shows 
that these eonsideratioua are ^ot those primarily engaged in 
its perpetuation. In Isome cases, a» among the FijianB. while 
the heads of the women are commonly cropped or closely 
shaved, life men cultivate, at great Hcpento of time and 
attention, a Itixuritmt and elaborately arranged mass of hair, 
exactly reversing the canditiona met with in the most biglily 
civilised nations. 

In scii^jc regions of Africa it is wnsidcred necessary to 
feraolo beauty, carefully to eradicate the eyebrows, special 
pincers for the purpose forming port of tho appliances of the 
toilette • while tho variousi, methods of shaving and cutting 
* the beard men of all nations are too well known to 

require more than a passing notice. The treatWMt of finger 
jjojii as to colour and form, has also been subject to 
fashion i bat the practical inconrveniences attending the in¬ 
ordinate length to which these me permitted to grow in some 
parte of the east of Asia appear to have restricted the custom 
to a few localities. (See lig. 13, p. 319.) 

It may be objected to the introduction of this illustration 
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that ^iich f should not be conflidered deformitiesj. 
but mthor natural growth, and tliat to dip and mutilate 
them aa we do is the departure Erom iiature*H intention- 
But tliia is not no* It is oiJy by constant artificial care 
and protailiou that such an exiraordinary and mconvenient 
length can be* nbtainecL When the hands are snbjeeted to 
the normal aniouut of use, the nails break or wear away at^ 
tlifiir free ends in a ratio equal 
to their growth* aa with the 
daws or hoofs of animals in a 
^dld state. 

The e3cccc!?lingly widespread 
custom of jtuttoohig^ the skin 
may also be alluded to hcre> 
m the result of the same 
propensity aa that which pro- 
duces the more scrioufl defornm- 
tions presently to be spoken ot 
The rudest forrrfof the art was 
practiee^f by the now extinct 
Tosmaniajia and some tribes of 

■ 

Auatnilians, whose naked bodies 
showed linetir or oval raised scars, 
arranged in a delnito maimer 
ou the shoulders and brensi 
These were produced by g^hes 
inflicted with eharp atones^ into 
which wood-aahea were rubbed, 
so as to allow of healing only under unikvonrajbla oooditioaft, 
leaving permauent largo and elevated cicatrices^ conspicuons 
from being of a lighter colour than the rest of the akiiL From ^ 
this it ia a coneiderabk step in deDorative art to the elaborate 
and oftei^ Jl:k^4yitifu] patterns, wreaths^ scroUsp epuralsp zigzags* 
etc., sometimes confined to the face, and sometinfea covering 
the whole body from head«to foot, Been* in the nativei^ of 
many of the Polynesian Islands. These am permanently^im- 

1 A word i»8d by thn lutimB of Ti-klti, ipaU %j Cwk, wh-o hJtw t 

mliaaca tofouBl or tbs metbod ia wUnh it U perfsrmHl lu tlimt iiJfind. 

Fej/agf, voL ii 191+ 



FrCL 13.—H«nl prChtneBB sfloctfe- 
From Ty Wfl jTti^rppoii^gy. 
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pressed upon the skm by the introductioD of colouring mutter^ 
generally eomo kind of lamp-black, by monna of nn instrainont 
made of a piece of shell cut into a number of fine points, or 
a bundle of sharp nocdlea When the coatom of the land 
demands that the surfiice let be treated thus js" A largo one, 
the prot^ is not only very tedious, but entifils jm amoont 
^ of suffering painful to think ot When completed it answois 
part at least of tlie pnipo^ of dress with tis, as an iiTitJii.t.rtir>yi 



Fto. ] 4.—Aqamfits lutif t, (rttJi boot ooM-orsaaiDiit, 

skin exhibited to society is looked npon tnneh as an anctothed 
one wouIQ be in more ciTilisod oontmunities. The natunil 
colour of the kkin seems to Hute infiuenced the method and 
extent of tottooing, as in the black races it is limited to such 
' ^ra fc those Bpoken of thove; which, vjuioiiBly arranged 
in lines or dots, become tribal distinctions amoim Af orfl» 
negroes, in Hurope tattooing on the some principle as 
that of the Polynesians is eopfined almost exclusively to 
sailors, among whom it is kept up obviously by imitadan or 

Tho 0096 , tltt lip^i Olid the coib h4iv& in nJl moo? 

offored great temptations to be used as foundations for the 
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diaplity of ornament^ ^tnc process of boring, cutting, or 
alteratiou of form being necessary to render them fit for 
the purpmi^ “Wheii Capt^iin Cook^ exactly ono hundred 
ycttre ago, miX describing the naked savages of the cast 
cof^t of he atya: "^heir principal ornament h 

tho bone wbith tlrey thrust througli the cartilago which 
divides the noHtrils from each other. Wliat pcrverBioti of 
taato could make them thfhk this a decomtiou, or whar 
could prompt them, before they had worn it or eeen it 
worn, to sufler the pain and inconvenience that iuti$t of 
necessity attend it, is perhaps beyond the power of human 
sagacity to dclermlnD. As this hono is as 
thick as a^man^a finger, and between live 
and six in^es long, it reoch^ quite across 
the face, and so efrectuiilly stops up both 
the nostiils that they ari.^ fifreed to keep* 
their mouths wide open for breathy «nd 
aiiuIRe 80 when they attempt to speak that 
they arc scarcely intelligible even to each 
other. “Onr sesmen, wdth some hiunoui’, 
called it their spriteail-yard ; add mdeed it 
had so ludicrous an appearance, that till we" 
were used to it we foimd it dMcult to 
refrain from laughter." 

Eight years later^ on his visit to the Indiana, 

north-west coast of America, Captain 
Cook found precisely the i^ime custom prevailing among tho 
natives of Prince TFVilllfim^a Sound, whose mode of life waa 
in moat other tespects quite dissimilar to tluffc of Uie 
Australian^ and wlio belong ethnologicall^ to a totally 
diSTerent bmuch of the huniau rac^ — 

[n 1631 Dampicr® thus de-A^ribes a custom which he* 
found among the nativei^ of tho Com Islander off 

the Moekito Coast, in Central America: ^ They have a 
fimhion to cut holes in tl^^ t^f the Boys when they 

are young, close to their Chin, w^hich they keep open with 
little Peg^ till they are l4 or 15 year^ old; than they 

» Fird Fd 3^ tDl iL p, ®33, 

* BouFid iA£ mL 1717, t&L i p, 3^ 

* ^ 
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wear Beards ia them, m£ide of Torlb or Tortoise-ahell, io the 
form you see in the MiirgiiL (See Fig. 16^ p. 321.) The 
little noteh at the upper cad they put in through the Lip, 
where it reimims between Teeth and the Lip; the under 
port hangs down over thdr ^hiii. Thifi they c^mfuouly wear 
all dayp and w'hea they sleep they take it out. They !iavo 
likewise holes bored in their Ears, both Men and Women, 
^ho» }’Uiing^ and by cofltiaual* stretching them with great 
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Pegs, Ihcy grow to be aa big aa * mill’d five Sbillmg Piece. 
Herem tlwy wear pieoea of Wood, cut veiy round and amootb, 
• BO tbaU their Ear Beams be oil wood, with a little Skin 
about it" 

It ia v*iy remarkable that an almost flimnai. 

custom still prevaik amoag a tri^ of Indians inhabitmg the 
soiilhem part of Braail—the Boiocudos, so called Ihiiii n Portu- 
gucte word (boto^). meaning u plhg or stopper. Among these 
people the lip-ornament conakta of a conical piece of bard 
and polished wood, frequently weighs a quarter of a pound. 
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and drags down, elongates, and evorts the lower lip, oo to 
expose the gims and teeth, in a nianner which to our taste is 
hideous, but with them is eongidered^ an oBseutiol adjunct to 
an attmetive^aDd correct appearimec. 

In the extseme north of Am/rioa, the Eskimo " pierce the 
lower lip under one or both corners of the mouthy and in^rt 
in each aperture a double-headed slijeve-bulton or duinb-hell- 
shaped labret^ of bone, ivory^ rIicII, stone, glass^ or woodr 
The incision when first made is about the sisse of a quiU, but 
as the aapLmnt for improved beauty grows older, the size of 
the orifice is eulatged until it rencheB the width of half to 
three-quarters *of an inth."^ Those operations appear to btj 
practised o^ly on the men, and are supposed to' some 

signilicance other than that of mere ornameut Tiie first 
piercing of the lip, which is o^mpaniefl by soye solemnity 
iiA £L mligieus feast, is performed on approaching manhoocL 

But the people who^ among the v^ous Amsricaii tribosj 
have carried these strange customs to the greatest excess 
are the .Thliqkects, who Lnhahit the south-ctistern shores of 
Alaska.^ " Hen? it is the wonjeii who, m piercing the nose 
and ears, and fULiiig the apertures with l^ncs, aheUs, sticks, 
pieces of copper, nails, or attaching thereto heavy pendnntg^ 
which drag down the organs and pull tho feaLurea out of 
place, appear to have taxed their inventive powers to the 
utmost, and, with a success nnsiirpasaed by any nation in the 
world, to produce n model of hideous h<^iuty- This success is 
achieved in their wooden lip-oniament^ the crowning glory 
of the Tlillnkeet niutron, described by a mnltituye of eye- 
witnesses^ In nil female free-bom Thliiikeet children u slit 
13 made in the under lip, parallel with the mouth, and about 
htdf an inch hefow it. A copper jvire, or a piece oF shell or ^ 
woodp is introduced into this, by which the wound *ia kept 
open am^ extendeii By gradually introducing 

larger objects the required. dhuensionB of the opening are 
produoetL On attaining tillage of maturity, a block of ^^k«1 

* H. JL Boaemn, JVaiiBV iZiiffij qf thd Fasi/U SkUct qf Norik 
VaL i TBrB. i 

■ S« Btatroft, 4^, voL i,, for ncunttsiia qiuhiaiu from origiikaL obfertun 
rt^rding ilicH raft^Dn. 
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is meeitcd, usuiiUy oval ot cUiptical in siiapu, topoivo on the 
sides, and grooved like the wheel of a pulley on the edge in 
order to keep it in place. The dimenaiotia of the block arc 
from two to six inches Ln Ici^th, from one to fonr tnebes in 
width, and about half an mcf thick round and it is 

highly polished. Old age has little tenor in'the eyes of a 
Thlinkeet belle \ for Ituger lip-^blocks are introduced as years 
Advance, and each enhirgoWnt a'dda to the kd/s social status, 
if not to her facial charms. Wlicii the block Is withdrawn, 
the lip drops down upon the chia like a piece of leather, 
displaying the teeth, and presenting itltogether a ghastly 
spectacle The privilege of wearing this urfijiment is not 
ejctended to fi^mUc slaves," ^ 

' In this method of udormueut the North Americans are, 
however, rivalled, if tftt eclipsed, by the negroes of the heart 
of Africa, * ■ * 

"The Ikngo womffli (says Schweinfurth’) delight in dia- 
tinguiabiug theraselves by an Jidomnicut wliich to our notioD 
is nothing lea.% than n hideous nvutiktion,* As soon ns a 
woman is mnnied, the opemtion oommencos of ex teu^g her 
lower lip. Tliis, i^t first onlj* atightly bored, is widened by 
Viserting into the oriHcc plugs of wood, gradiiiiUy iiicreasiiig 
in sire, uuLQ at length the entire feature Is enlarged to five 
nr six timffa ita original proportiousL The plugs arc cylindrical 
Ill form, not less than an inch thick, and are exactly like the 
pc^ of bone *r wood worn by the women of Musgoo, By 
this means the lower lip is extended horizontally till it pro^ 
jecta flir beyond the upper, which is also boiiid and fitted 
with a copper plate or nail, and now and then by a little 
ring, and Bomefimes by a bit of straw, about as thick as a 
lucifer-miltch. Nor do they kwe the nose intaot: similar 
bila of ^truw ate inserted iiilo the edges of the nostrils, and I 
have seen aa many as three of those on each , A very 
fiivourite orltnment for the cartilage between the noatrik k a 
topper ring, just liV thoae that,are placed in the noses of 
hiiffiUoes and other hcask of burden for the purpose of 
rantfering them more tmttable* The greatest coquettes 
among the ladirf wear a clasp, or ckmp, ut the comors of the 
I ITiart V Afiita, t«L i pt 
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tnouth, afl tlioQgh they WEmted to csojitract the orifiee* ajid 
litafally to put u curb upoti it^ cupabiHtic^ Theae ijtibaidiiiry 
ormtnetits are hofwever^ foiuiil jjt all tjaiverisifllly ainoiig 
the womea^ ^nd it is rare to them all at ooce upon a 
single iiidividi^; the plug in tiie lower lip of the married 
women ia alouo a sine q'ltd aerraigp fia It does, for an 
artificial distinction of rttoo,” ^ . 

The slightest fold ox projection of the skin fiimishes an 
excuse for boring a bole, and insertittg a ping or a ring. 



Fio. From l^bwcialurtli'fl H^rf of 


Thcre ore women in the country whose bodiea are pierced id 
aomc way or other in little short of u hundred didereut places, 
and the men are often not far behind in the profiision with 
which this kind of adornment is carried oiit^ ^ 

^ The whole group of tho Mittoo exhibits pceiiliarTties by 
which jvajfc be diatinguished from its neighbours. The 
external adommeftt of the body, tho costumep iho" ornament^p 
the mutilations vrhich indiTidiuils undergo — in short, ^Jie 
general fashions — have all diatiuctive cliaracter of tlicir 
own, Tho most remnTkahlc u the revolting^ beeauBo un¬ 
natural, [uanner in which the wotuen pierce ^d distort thdr 
; they seem to vie with each other in their mutilation * 
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find their vanity in tMii respect, T believe, snrpoeses^ anything 
tlmt nmy be ftnmd tliToiighoub Afcien. Not satisfied with 
piercing the lower lip, tl^cy drag out the upper lip as well for 
tlio sake of symmetryJ * . * Cbculur plates, nepriy sa large 
os a crown piece, made valiomly of quarts, *ot ivory, or of 
horn, arc liiBcrLed into the lips that have been stretched by 
the growth of years, and^then qften bent in a position that is 
^all but horizontal; and wli^sn the women waul to drink they 
have to elevate the upper lip with their fingers^ and to pour 
the draught into their mouth. 

Similar in shape is the deeomtion which is worn by the 
women of MEig?iiiyEi; but though it is round, il a ring und 
not a flat phjte; it is called * pelole/ and has no object but to 
expand the upjier lip. Some of the Mittoo w^omen, especially 
the Loohah.^not conffent wdtb ^thc drcle or the ring, force a 
cone of polished quartz through the liiJs m though they had 
borrowed the idea from the rbinoceroa* ThLa fashion of 
using quartz belemuitcs of mom than two Luohea long is in 
some mstanccB adopted by the mem^' ' , 

The traveller who haa beeij the eye-witnesa of such customs 
may well add, "Even amoogsb those uncultured children of 
►aatnie;, hunmn pride i!rops up smongat the fetters of fashion, 
wliichp indeed, sue fetters in the w'orst sense of the word; for 
faahiou id the distant wilds of Africa tortures and harasses 
poor humanity as much as in the great prison of civiliflatioiL" 
It sccmB>* indeed, a strange phonomenDn that in such 
diflerent races, so far removetl in locality, customs so einguliir 
■ — to our^id®a so mvolting nnd unnatural, and certainly so 
poiiifnl and ^coDvenient—should either have been per¬ 
petuated for an esnormous lapse of time, if tlie sup[K 3 sition 
, of a common origin be eptertained, or ebe lia\^ developod 
Ihemscfves mdcpmideutly. 

Theise are, however, only extreme or exaggimtei^, cases of 
the ahnoflt universal ctifltom of nuiking a permanerit aperture 
through the lobe of the ear for tihe purpose of im^erting some 
adventitious object by way of ndoniment, or even for utility, as 
iu the man of the island of Mangea, figured in Cook's voyage^j 

I Thfl iDat£lji.tLDii of totb waa ilip hj Ra htfa tilt voroea 

of ]£jta^ci, in SegHgj botwcfii l^kD Tflul and tht 
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who carries a large kniJ e through 11 holo in the lobe of the right 
car. The New Zealanders of both sexes, when hrst visited 
by Europeans, all had holes bored ^through their ears, and 
enlarged b]j gtretebmg^ and whic^ in their domestic economy 
answered the hurpoee of our poiiceta. FeatherSt bones, sticks, 
talc chisels ana bodkii^< the nails and teeth of their deceos^jd 
relations, the teeth of dogs, a\jd in fpet anything ivhieh they 
could get that they thought curiqus or valuable, were fehnisf 
through or suspended to them. The iron nails given thorn 

by the English sailors wore at once conveyed to these 

miscellaneous receptacles,* The Zula« lately exhibited in 
London capi^ tlioir cigars in the sanie manner* Mr* 

Wilfred P»wcll informs me tliat be met wit]! a man on 

one of the islands netur New Guinea, the holes* in whoso ea^s 
bad been extended to such an extent thfit the lobes had been 
converted into great pendent rings of skin, Ihrough which be 
could easily piiss his arms * 

Among ourselves the custom of w^earing earrings still 
Burviveft even in the highest grades of society, although it 
has been almost entirely alju|iidoQed by one-half of the 
community, and in the other ^ho perforation is reduced to 
the smallest sixe compatible with the purpose of carrying the 
oruHinent suspended from it. Nose-rings are not now the 
fashion in Europe, hut the extent to which they ifre admired 
in tho East may be Judged of by the frequency with which 
they arc woni by the ayalis or fciusde servants who so often 
BOGompany English lamilies returning from India, 

The teeth, id though allowed by the greater jjffcrt of the 
world to retain their natnial beauty and usefulness of form, 
still cfiTer a field for artificial alterations accorefing to fashion, 
which has been made use of principally in two distinct^ 
regions of the world and by two disriuct races. Tit is, of 
course, <ftily ^e front teeth, and mainly the upper incisors, 
that are avoilahlo for this purpose. Among varTous tribra of 
negroes of Et^uaUirial AfriLia difiTerent fy^hions of modii^ng 
the natural form of these ,tceth prevail, specimetis of which 
may be found iu any hirg& collection of crania of those 
people. One of tha simplest consiata of chippiug and filing 

^ FifTt T*i. ui. p. 
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iiway ft krge triaugiilBir piece from the lower and inner edge 
of each of the central incisorSp m that a gap is produced in 
the middle of the rowin^front (Fig. 18p 1). Another fashion 
is to shape all tho indaorB if. to abarp points capping off 
the comers^ giving a very finnidabk eroeodilfan apiiearanjce 
to the jawa(2)t and another ia to Glo ont either a single 
jar a double notch in the ^ntting, edge of each toothy producing 
0 lemted border to tho whole series (3), 

The JtabySp however, excel the Africans both in the 
nnivetBality and in the fantastic variety of their supposed 



Fia, Ifi.—Upper float tsetl* 4lter?d wgr^ina to fialiion. 
. % 3i AfHcan ; 4p Op MaIaj. 


improvementB upon nature. Wliile the natural whiteness 
of the surJaoB of these organs ia always admired by ns, and 
by mewt peopl^ tho Malaya take the greatest pains to stain 
their teeili bl^, which they consider grwitly adds to their 
, beauty^ White teeth are looked upon with perfect disgust 
by the Ijayaka of the neighbourhood of Sarawak In addition 
to staining the teeth, hling the surface in som# \mf or other 
is ^iliDQSt olways resorted ta The nearly universal cuatom in 
JaT^ is to remove ihe enamel fr6in the front surface of tho 
mcifOrSp and often the canine teethe hollowing out the surfacCp 
flotnetimea so de^ly os to penetrate the pulp cavity (Fig. 18, 
4). The cutting edges are also worn down to a level line 
with pumice-stone. Another and less common, though more 
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Iiifiliioii, to point the Ujcth, and file out notohefl 
from the aateHor surface of each aide of the upper part of 
the crown, so iia to leave a loBCOge-shaped piece of enamel 
nntouctiedj tliis receives tl|e black stain less strongly 
than the jwits from which ^he surface is removiid, an 
ornamental pattern is produced (By. In Borneo ii still more 
elaborate proeesa is adopted^ ^the front surface of caicb of the 
teeth is drilled near its ceotre wif h a small round holOi anfl 
into this a plug of brass with a round m star-shaped knob 
is 6sed (^y This is always kept bright agd p[?lished by the 
action of the Up over it, and ia eupposctl to give u higldy 
attractive ?|piJearatice when the teeth are disjjlayed- A sktiU 
%vith the iteeth treated in this way mity he scon in the 
Barnard Davis Collection^ now in the muscunv of the Eojml 
College of Surgeons. ^ * 

The Javan practice appears also to prevail Tn ihahionabk 
circles in the neighbouring parts of l.he mainknd of Asiiu 
Tlie Siamese envoy who visited this country in ISSO had 
his upper indsoV teeth treated like No. 4^ Fig* 18, and one 
of his suite had them pointed ^ 

Perhaps the strange cuatom^^&o frequeigly adopted by the 
natives of Australia, and of many klmik of the Pacific^ of 
knocking out one or more of the front teeth might he 
mentioned here, but it ia usually associated with'Bomo other 
idea than ornament or even mere fashion. In the first- 
named country it constitutes part of the rites by wdiich the 
youth are initiated into manhood^ and in the Sandwich 
Isknds it ia perfoniied as a propitiatory Evicrifico to the spirits 
of the dead 

The projection forwauds of the front upper toothy which wo 
think unbecoming, is admired some races, and^aunong the 
negrcj women of Scnegul it is increased by airtifioittl means 
cmployftl in tdiildliiood/ 

All these mDdificationa of form of oom].iiiTatTveIy estemal 
and Ilexible parts are, ho'w^verj trivial! ia their effects jipon 
the body to those to be ^jpoken of next^ which iaduoo per¬ 
manent structunil alterations both upon the bony framework 
and upon the important organs withiiu 

' Huoiyj lisw JmiiAiy lS7&i p. 22. 
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WliEitever might be the oi^ with negi^rd to the hair* the 
ears* the cose, acd Ups, or cveti the teeth* it might have b^c 
thought that the uctuai shape of the head* aa determiced hy 
the solid skull, woidd nof luy-e been ooitflidetK^ subject to 
be modihed uccordicg to the ifasliion of the tib^o and place, 
Such* however^ is far from being tlio case The custom of 
artifieiaJlj chanj^g the form of^the head is one of the most 
Sndcnt and widespread wi^i which wo arc acquamtocL It is 
far from being cxmfined* as macy suppose, to an o1:^uru tribe 
of iTKhans on the north-west coast of America* hut is found 
under various modihcatiuns at widely diflereut parts of the 
earth surfucCp and among people who can have *hE^ no inter’* 
course with owe another^ It appears^ in fact, to liiiV 4 originated 
iildeptitideDt]y,m many t|inirter8* from some nnturul impnlse 
common to the humarf race. Whoji it onco became an estate 
llshcd custom in \my tribe, it was almost inevitable that it 
should contiiiiic, until ^ut an end tp by the desiruutJon cither 
of the tribe itself, or of its peculiar institutions* through the 
intervention of some superior force; for a standard of excel-* 
lencc in form* which could pot be changed in thoNe who 
pofisesBed it, was lUiturHlly followed by all who did not wish 
their ehildren to run tiie risk of the social degradation which 
would follow the neglect of such a cugtoim Failure properly 
to mould tVie ctnnium of her oHspring gives to the Oliliiook ^ 
matron the reputation of a kzy and undutiful mother, and 
subjects the neglected children to the ridiciUo of their young 
companionB, so despotic is fashiom”* A tmveller* who men¬ 
tions that^ he ocrasionally saw Chinooks with heads of the 
ordinary BbapCi ^sieknesa or f^me o ther cause having prevented 
the nsiitil^ diatoVtion m infancy, adds that such individuals 
^(Xiuld never attain to any n^fliience or rise to any dignity in 
their trifte* and w^ere not uniVequcntly sold as slaves “ 

It is related in the narrative of Commi^lory ^ Wilkes' 
TJiiitwl Statdh Exploring Expedition * that ""at Nienluita Mr. 

m I * 

* A tribe of ladiwH inbabitinf tbe nolghboorhwid of tt, Chlmniia Hirer, 

AtDfiHc^u 

* Ba&cnort^ cp, rcjt L 

* T. E. TowumhAo It the C^tmbia Hitcr, p, 175 . 

* Yol, ir. pi Z$^ 
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DrcvytOTi obtained the druwiag of a child’s headj of the Walla- 
walla tribe (Fig, 19), that iiad just been releaacd iiom its 
bondagee;^ in o^er to seciare ita Battened shape. Both the 
pattmta allowed great delight at ^he Jacce^^ they had met with 
in efiTeoting tlds dLstortion." | 

Badeavoturs have been tnade to tnioe the origin of thu* 
and many analogous cuatoms to a dedre to intensify or exag¬ 
gerate any prevailing Tuitmal peeul^ity of oonfonnatioit Thi^ 
nicea in which the forehead is luiturally law are suppofied to 
Imve admired, and then to have artificially iuiitnted, those 
indiyidiuiLi in whieh the pocnliarity was most pronounced. 
But this ^Wiption doea not rest 
upon any strong baaia of fimt* The 
motives assigned by the nativo 
Peruviana for their interference with * 
the! natural foriii of thedr cfiildren's 
heads, as rejjortad bj ^ the early * 

Spanish historians, were vejy variom 
Some jsaid tha't it contributed to 
b^th, and cnublod them to bear 
greater burdens; others tflat it 
increased the ferocity of the couuti;- * 
nance in wor.^ These were all prob¬ 
ably excuses for a blind adUerenee to 
custom or the imperious demands of 
Cisiuoin * 

Mjiii y of the lesss severe alterations of the form to which 
the head is mibjectcd mo tmde^giiedp rcsnilting only from the 
mode in which the child b carried or dieased during infancy. 
Thus habitually carrying the child on one*arta appears to 
produce an obliquity in the fomi^of the skull whitihls retain^ 
to a greater or less degrue all througb life, Thtf pmct^c^ 
followed by lomadic people of carrying their infanta fastened 
to stifT pillows or boards commonly causes a fiaft^ning of the 
occiput; and the custom #f dresEing tjie child's hea<I wfitli 
tightly-fitting bandages, st^l common in many parts uT the 
Continent, and even used in England within tho niemflry of 
living people, prodncea an elongated and hfterally coustricted 

■ Martnn'i Craaiif f. 110- 
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form.* In Fmiicc this is wtiU known, and bo coumon is it in 
the neighboiii-hood of Toulouise, tliat a s|»ecial forai of head 
produced in this niunnor is known hs the " tl/formatum 
ToTdftuiaint." * 

1 . ^ t r 

or this j^QciEiit notices of custom of pur^^ely fdtcriiig 
the form of the heud, the looet esplidt is that of Ifippocmt^, 
who in Ills troatiBe De ^irw, et Zeds, writUm about 

400 speaking of^ the people near the boundary of 

p]urope autl Asia, near the /Wws Meoetis (Sea of AmW): ** I 
will pass tfrer the Biiialler differences mnoeg the natione, but 
will now^ treat of stieh aa are great either from nature or 
custom ■ and first, coneeming the ifa^i^recephaiL * ^hcre ib no 
other race of men which have heads in the legist «re^mbliijg 
tbeira At £r/3t, usage waa the pniid|»Ll cause of the length 
of their headp but no\^ nature co-operates with usage. They 
think those tfie mbst noble wdio^ have the longest heada It 
is thus with regard to" the usage : immediately after the child 
is Ijorn, and while its head is still lender, they faabion it with 
their La]i,ds, and couatraiQ it to asstunu a Icn^heued s^bape by 
applying bandages and other ^suitable contrivances, w^hercby 
the spherical form pf the head is destroyed, and it is made to 
ipcrc^ in length. Thus, at ^rst, usage operated, bo that this 
constitution waa tJie result of force; but in ilie course of time 
it was formed natumlly, m that usage had nothing to do 
with 

Here, Hippocrates appears to have satisfied himaetf upon a 
point which is still discuesed with great interest, and still 
not cleared up^—the possibili^* of feransmi^ou by inheritance 
of aTtificiall 7 'pr^»cod doformitj'. Some facts seem to shew 
that such ao occurreuoc may tuke pince occasionally, but tbci^ 
Is an imuTcliso body of evjdepjce aguiust its Ijeing h.tbil,iiii1 

norMotuH also alludes to the eamo custom as do, at later 
dates, Strabo, Pliny. Pampouliu Mck, aad otliers,* though 
assiguing diftreui localities to the inatioiis or tribes to which 

. I ' 

> A ^ellimun of mlmte^d mf;, Uttly [ISJJ] ^ rfinqiw dcpmifDD 

rotmdMus nppor p«( qf hii bead, wblcb ba btUsred brnd bent pioducid in thU 
Jninntr, «> tl» cmtonvirM atiU jireTiiUlle et Iba time of bt» bIrUi in ibe dirtiict 
of Norfolk, of wblch he wu a tutiT& 

* SjdoQliua SociBLy'fl edition, hj Dr* Adnis, voL L pt £ 70 ^ 
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tliej refur, and also indieatiDg variatioiiB of form m tbeir 
peculiar cranial charact 0 TL&tic& 

Recent archEcological discoveiiGS fully bear out these 
statetQCnt^^ Heads deformed id ^various faehionSj, but chiefly 
of the eoTi&frjcted, elongated sham have been found in great 
numbera in ancient knnbsp in the very region inditnted by 
Herodotus* They have been found myir Tiflis, where as 
many as 150 vvero dii^overed at *oiie tinmp and at othef 
places in the Caucasus^ generally in rook toiob$; also in 
the Crimea, and at diflerent locaUties along tbe^ course of 
the Danube; in Hungary, Silesia, in the south of Germany, 
Switzorlaud, ahd c^'cn in France and Bolginm. The people 
who have Jftjft snoh nndoobted evidence of ifie praetioe of 
deforming their heads have been supposed by various authors 
to have been Avars, Huns, Tartars, * or other Mongolian 
invaders of Europe; but kEtr French utithofs who have 
discussed this subject are inclined to iis^gn them to ao Ai^'an 
race, who* under the uanuo of CiTuraerians, spraid westward 
over the part df Europe in which their reDndiis are now 
founds iu the seventh or eighth century before our cm. 
Whether the French liubit, scarcely yet j3xtinct, of tightly 
bandtigiug the heads of iufanta, i*s derived from these peoph^ 
or h of iadepeudeut origin, it is impossible to say, 

Tliere is no unequivocal proof thnt the custirtu of de- 
aignedly altering tho form of the head ever existed in this 
csountry, but the ringukr shape of a skull fouad in 1353 in 
H Saxon grave at Weat Humham, in WiltSj figured and 
described in Davis^a and Thumam's Crania B^iiannica, and 
now in the museum of the College of SurgeonSp is apparently 
due to such u cause. “ 

In Africa and AustraLia no analogous customs been 

shown to exiat, but in nmoy parts of AiAa and T^lyucain,* 
defonnatfons, J^hough usually only confined to flattening of 
the occiput, are commotu Though often umirfiigned, they 
sue done purposely, I am iidbimed by Jin H. B* Low^ by 
the Diiynks, in the neighbojurhood of Sarawak. Sometimee^ 
iu the islands of the Pacific, the head of the new-bom infunt 
is merely pressed by the bands Into the deskiffd form, in which 
ca^ it generally soon recovers that which mtiiro intended 
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for it. In oa-B ialiiiid alone^ Mallitollo^ in tbe New HobrideSj, 
the pructios of permajieniUy depresaing the forehead is nJtnoafc 
iiniverfiaL, and skiilb are even found conatricted and elongated 



of this ^tfbnd differ from those of all itxomdp notieed by 
CapUun Cook and the two Fomtere, who no^ompanied him as 
botnnUhits, but they w^*aot able to ascertain whether it was 
A natuiTil conformatioii or due to art. It is only within the 
last few y^ura that ctauia have been sent to England whieh 
abundantly tonfim the old description of the great navigator, 
and also prove the artificial character of the deffirmity* 



Fie^ 20.—S^DUj#jtiftiLL&ll 7 dn^rrmiid BOCordlRf^ to tijaibr fiiflhtoai., 

^ Aj troTai an sncitint toinli al TJUIa ( n, rttitn TitiObO*^ Pc^ni. Cr from 
tbo Mud of MaULgoIIdp Ndw Hobridef. ^(From Sipociareoi in the 
MtiBemm^r II10 Bojvl CuUnge df StU|p<!dJ&ft-) 

Though the Chinese uswdJy allow the head to aesunie its 
mtunil form, oonfining their nttontions to the feet, a certain 
class of meudlcaDt devotees appear to have suc?ceeded to a 
renjAtkable extent in getting their skulls elongated into a 
conical forfa, if the figure in Picart 0 Jlisioirc 
voL iv, plate t 'fl, is to be trusted 

America i«, ho\vever^ or mther has bocn^ the headquarters 
'of all rtiese fantaistic practices, and especially along the 
western coast, and mainly in two rogjons, near ^he mouth of 
the Ck^luinbiii Eiver in the oortli and in Peru in the south. 
The practice also existed among J:.lie Indians of the Munthem 
l^arts of what are now the United StatoS', and among the 
Cimtffl of the West India IsIeld^ In ancient Peru, before 
the time of tlic* Spanish conquest, it was almost univereaL 
In an edict of tbe ecdesioBticul Authorities of Lima^ i^ued 
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in 15s5^ distinct forms of cldbrimtion ore iDjentioued^ 

Kotwithstatidmg the severs pcniilti-ss imposed by this edict 
upon parents persisting in the pmctiec, the cuBtom was m 
difhciilt to exedicate that another iftjunetion tigaiust it wn^ 
published l^’^the Govermnent ag late ns l7o2. 

In the WesC Indies, and the ^efiter part of North America, 
the custom has become extinct with the people who used it; 
but the Chinook Indiana^ *of thl ncigh^urhood of tlid 
Columbia Kiver, and the natives of Vanoouver Inland, 



Ft<k 21.—^Dercrttiud aIeqH of ah 

ifitAUlt who hjul died dii:riDg tlL« 

from ihtGalpmbla 
{Miuu Edj. CoIL 


Fia. ^^ArtESoAlEj ftftt&iDod ikiiU 
of AHQjflUt ParDTiiQ, (Mui 
CalL Slu^[coIij.) 


continue it to the preaent day; and this h the last strong* 
hold of this strange fashion, though under tHe indueuce of 
European exampk and discouragement it h lapfEiry dying 
out. Here the viirions methods deforining the h*id, and * 
their bji^'^ been studied and described by ntiinerouB 

traveQera. The ptoccsa commences immeduitcly after the 
birth of the chUd, and is ^pntmned for a period of from 
eight to twelve months^ by which time *the head hm^ p^r- 
manently nsaumed the required form, although during lub- 
sequent growth it may partly rcgam its prolvor ehapa " ft 
might be supposed/’ observes Mr, Kane, who had large 
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opporlumtiw of watching the process, “ that ihu operation 
would be ottended with great suffering; hut I never heaiil 
the itifimta crying or momiiDg, although I have seen their 
uyc9 seeruingly starting* out of the sockets from the great 
pressure; but, on the coutiaiy, when the.'thongs were 
loosened and tho pads removed 1 have noticed*thcni cry until 
they were replaced, Krom tho apparent dulness of tho 
Children whilst under th^ ^resstre, I should imagine tlaat a 



FlO. 23,—*>in«ior fiiillr (tf cranium, il»- 
fDxtil«c) AJ:caniiDj{ to thia of t&ttcidDg, 

witL «]ropeiLmtor| Imtral witleninga (Miu. 
Boy. Coll SqrswrtUi,) 



Frn, S!4.—Pwtftrior Tinw of 
cTnuiinin defoofae^ fiocordiitg la 
tbt fBfhioii of ctmikr ooiif^o- 
tLon Asd (Mur^ 

Boy. Cdl Sm^ewiiJL y 


of torpor or mflenBibilitj ia induced^ and that the 
rotiim to conSbiouaness oocaaioued by its removal must be 
mturally ftiUowcd by a Bcnse of pain." 

Nottsiy if not all the diderent fashions in cranial deformity, 
observed in variotis parts of the world, are found g^sociated 
within a very small compass in British ^'olombia and 
Washington Territory, each apaU tribe having often a 
particalar method *of its own. Many attempts have been 
made to clarify these various delbrmitiEs ; but us they mostly 
pass insensibly* into one another, and vary according m 
tho intention has been carried out with a greater or k® 
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degree of pemvoninee and ekillp it is not easy to do eo. 
Besides the ^implo ocvipitfi.] iind the flimple frontal com¬ 
pressions, all the others may bo grouped into two principil 
divifiiono. Fjrst (Figs. 21, 22, ind*23), tlmt in w'hich the 
ekiill is fiuttedbd between baurt^ or puds made (among the 
Indians of the Columbia River) of deer-akin atuffed with 
frayed ceihir bark or moss, applied to the forehead and back 
of the head; and as there is no kt^ral preoatuep it bulges o\ii 
aideways^ as seen in Fig* 23* to compeiiBate for the shortening 
in the opposite dir^tiom This form is very Iften un- 
sjuninettical, um the flattening boards^ applied to a nearly 
sphericid surra&, naturally incline a little to ono side or the 
other; and,when this once oomiueneeSj, unl^^ care U 

iisedj it must increase until the very euriouB obligiia flattening 
BO common in these skulk is produced* * Tliis ifl tlie ordinary 
form of deformity among llie Chinook ' lu^liiina of the 
Coltunbia Rii^er* commonly^ called FMt-heada,” It k also 
moat frequent among the Qiiichuas of Penn 

The pethods by which this partictLlar kind of defomiity 
was produced varied in detail in diffbreut tribes* One of the 
most effective k thus describetl by Mn *To%vTisend: “The 
Walhimet IndianB place the intaiit, sdbn after birth, upon 
a board, to the edges of which are attached little loops of 
hempen cord or leather; and other similar cords Are paased 
across and back^ in a sdgzag niannerj through th^ loope, 
enclosing the duld and binding it firmly d^wn. To tho 
upper edge of thk board, in which is a depression to reooiTo 
the bock part of the head, another BmaUer one is attached by 
binges of leather, and made to lie obliquely upon the foreheail, 
the force of the pressure being regulated by sovcral fitriuga 
attached to its edge, which are j^^osed thiough holes in the 
board upon which tho infant is lying, and flecured thole." 

The form of deformity (Figs. 30, 24, iind 25) is 

produced by constricting bandages of deer's hitfb, or other 
similar nuiteruil, encircling tke head behiqd the ears, usually 
passing below the occiput l^bind^ and across the forehead, 
and again aeroaa the vortex, behind the coronal sulSire, 
producing a circiUar depression. The result m an elongation 
of the head^ but with no lateral bulging amd with no 
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deviatioa from biliktcral Byramutiy. Thia wj^ the form 
adopted, with txifliiig modificatioiiB, by the Mai-riKtphtili of 
HerodotiiA, by the Aymura lodiims of Pern, and by cortaiij 
tribca, aa the Koakoemoa? of yancouver Ifllaiiil Tha “ f^dfottna- 
ti(yn TcndouActin^ *' is a intriiiiiojj of the same form* jinotber 
niodiBoation is thiia deacuibed in WiliJoa'a Prehisloric Jfofi: 

The Newatees, a warlike^ tribe on the north end of Vancouver^ 
*Taliind, give a conical ehu^ to the head by means of a thong 
of deer's akin, padded with the inner hark of the cedar-tree 



■i 

Fio. np ^Tilnm of K»b«iiw 1ii4liU3p VuucoaTor THlAitd, defanniKi bj drctilwr 
oo]i«tiictla& isil ttloagition. (Uiu. €olL Snrgcom.} 


frayed mllil it uasomea the conatetoncy of very soft tow. This 
forms a oor4*aboat the thickness of a laan'e thiunb, which 
is wound* round the inlaijt's head, compressing it gradually 
* into a •uniTormiy tapering cone. The elfect of thia aiugiilRr 
form of head ifl still further iacreased byjthe Pshion of 
gathering the liair into a knot on the crown of the head." 
A ° BU£!ar-loaf" form of skulls lias also been found in an 



The brain, bf coumi has to iiocominodate itself to the 
altered shape of the bony ease which contains it; and the 
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(lueation uiitumlly ari£5es, ^hetlier tbe importaBt functiatis 
belonging to this organ aro in any way impaired or ntfected 
by its change of form. All observatiacn upon the living 
Indians who have been aubjeetod lo itTeoncnr in Bhowing that 
if any modifiwiCion in mental poi^er is produced^ it must be of 
n very inconsidembk kind, as no markod differenee hiis been 
detected between them and the people of neighbouring tribes 
whieb have not adopted the fiishioHj Men wbocse henda have* 
l>een deformed to an extriiordinary estent^ ae Concoinly^ a 
Chinook duef. whoso sknll is preserved in the nrtiaeiiM uL 
Hasiar Hospitab have often ri$cn by their own abilities to 
coneiderable Ideal eminonco; and the fact that the relative 
social position of the chick, in wl^oae farnilies Ihe heads are 
Eilways dc formed, and the slaves on whom it is neyer periuitted,^ 
is constantly maintained, proves that i?hc former evince no 
decided inferiority in intelligence or energy." 

Of the Newatees, tuentioned abovif^ Wilijon “The 

process saems neither to affect tbe intellect uor the eoiimge of 
the people^ who hre xenmrkablo for cunning, os well as fierce 
daring, and are the terror of EurTounding tribes,^' 

Of the Mallicollesc it is cxprc^ly stated^by George Forster 
thatthey are tbe moat intelligent pet^pje we have ever met 
with Lu the South Seasj they underBtood oiir signB and 
gestures as if they had been long acquainted with themp and 
in a few mhmtes taught us a great number of wotde. . . . 
Thus what they wanted in perisomd nttniction they made up 
in acuteue^ of auder^Utndijig," Cook gives some remarkable 
mahiuces of the boneaty of the ** ape-like nntioa ” as he colls 
them. 

Although tho American Indiansi,—living a*b'^hhy Efe in 
their uarive wilds, and under phy^cal conditions w^iich 
all bodily injuries to ixcosion far less constitutional tir local 
disturbiUcc tl^fm is the case with people liring under the 
artificial conditions luad the accumulated predftpositioa lo 
disease which civilisation cnttilB,—thus appear to sufibr 
if at alb from this unuatund treatment, it seems to bo other¬ 
wise with the Frcucli, on w^hotu its effects have been watted 
by medical observers more doBcly than it eJu have been on 
the savages in America "Dr. Foville proves,by positive and 



i 


I 

« 


I 


^ -— 

[luiaerous ikctB^ that tho most constant imd tho most frequent 
c^Tecta of tbia doforonnt^cm^ though only carried to a smuU 
degree, Are headaches, deafnesaes, cerebral cougeationa, meoin- 
gitiSp cerebri tis, and epllepiy; that idiocy or luodness often 
terminates this fieries of e^ils; and that the aejluntB for 
lima tics and imbeciles receive a large numljer of their Lomutc^ 
from among these unhappy people/^ ^ For this reaeori the 
* French physicians have jxerted all their inflaencOp and with 
great euccessp to introdocc a more rational system iu the 
districts Vhere the practice of compressing the heads of 
iafants prevailed." * 

We may now puss from the head to the yxtrendtkSp but 
there will be' little to say about the hands, for J;=he artificial 
deformities yraetised upon those members are coniined to 
chopping off one ortoore of the fingers^ gencndly of the left 
hand^ and iiSuall5' not so much in obedience merely to fEudiion^ 
as part of an initiatBry ccremoQj;^ or an expiation or oblation 
to some superiorp or to bo me departed person. Such practi<K^ 
are common inuoug the Amerienn IndintTsp some Jiribes of 
Africatia^ the AiiEtmUaus, and PoIyneaianSp e^^ecmlly those 
greatest of all of oaremoniftlp. the Fijianap where the 

^iHiputatiotL of fingets is efemandud to Hppeaso an angry 
chieftam^ or vDluiiUirily performed as a token of iiffcctioit on 
the oceaaton of the death of a relative. 

But jwr coTitra, the feet hove siiffcred more, and altogether 
with more setious results to general health and comfortp from 
simple conformity to permcioua customs, than any other part 
of the bjily. And on this aabjeetp instead of relating the 
nmiccountublu caprices of the aavage^ we have to speak only 
of people who have already advanced to eu tolerably high 
grade of civilisation, and |o include all tho«JC who are at the 
* preaent*tiino foremost iu the ranks of intellecttuil ctdturtL 

The moat extreme inetsnee of modification^>f and 

+ 

^ GoWi ^ inr its Di^faniiatiatfLa ArliSdtlbfl da A rtaci/es 

3 n», tom. It. p. ^ • 

* Anaplft TvfcTfDi^ to di4 litfimtuTV of vtificl&llj produced [^efomitEsfl of diB 

onuTtita Afi giTVD hj Prdf- in Gntinmlfi liriUih 

p. Ta thoH iMj ha «diiodp L^nhouck, Jk/mAMiont if" 

CVfitex, etc.| BadAp^t, l6rfl| md TopmErd, *^ Dea DiiforawtiaiiA Elimk|aeA du 
CfBaCp"' in the tfjiiiihn^toiQ^Uj Juir ll 7 ' 9 p p^ 4 "^. 
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fgnn of the foot iii obedience to (kflhiotir is the well-known 
of the Oliinese wotneti, not entirely confined to the 
highest dnssas, bnt in some districts pervading all grades of 
soeioty idike^ ^ The deformity is jyodflced hy applying tight 
bondageis totoicf the feet of the girls when about fiire years 
old. The biuida*ge3 are specially manufactured^ Mifis Norwood ^ 
tella us, and are about two inches wide and two yards long 
for the first ycar^ five yards long for subsequent years. The* 
end of the strip is laid on the inside of the foot at the instepx 
then carried over the toes, under the foot* and round* the heeh 


* 


Flo. SSL—^Htiotk of lutttnl fM vftli ihit bMitii ftod 1 carr^rpandiug seetiim 
or B Cbiiiiesie defonmiAi fiwt. Tte antlinQ of thn LftlUr oiid tl^a 

boneq iliiMkd. 

the toes being thus drawn towards and aemss the Sole* while 
a bulge is produced in the instep, and a deep^indenfeatiou in 
the sole. Successive Layers of bandage are wound'round the 
foot until the strip is all used, and the end is than sewn • 
tightly After a month the foot is put in hot water 

to BOuk 80010 fimo; then the bandage is carefvdlj' unwound, 
Notwithetnudiiig the powdeg^d alum and other appliances 
tliat are used to prevent it, the surface of flie foot is geuetully 
found to be ulcemted, and much of the ekin and aouietitncs 
part of the flesh of the sole, ond even one or^two of the toes, 

‘ Am«iicMo mliaiooiuy at Svataw ^ Tiinm, 3nd Septembfr 1S80. 
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uiiiy come off with tho bandages, in which catee the woman 
iifterwards feels repaid by the smnUness and more delicate 
appearance of her feet* Eatili tmie the bandage is taken ofl; 
the foot is koended to the joLats more %xibbp and is 
then bound up again as quieldy as posdblo with la fneab bandjigep 
which ifl drawn up more tightly. Buring tLe first year the 
pain m so intense that the eufferer can de nothing but lie 
land cry and moan. For about two years the foot aches 
contiDually, and is subject to a constant pain like the pricking 
of sharp*" needles* With continued rigorons binding it 



laitimtitely^ loses its sensibility* the Muscles^ nerpeSi and vessels 
are all wasted, the bon^ are altenxl in their rektivo position 
to one anoth^, and the whole limb is redueed pormoueatly to 
a stunted ^r atrophied oondjtion. 

The ^alterations produced in the form of the foot ore 
-—^1. Bending the four outer tow under tl*R sol#' of the 
foot* so that tha first or great too alone retains its nomiEil 
poejtion* and a aaryow point lai produced in front; 2. Com- 

m 

^ llr. JamiMb “Hui fujibioimiMd far & ChiziM fi»t U 

betwwo ei mU 4 littt few tttc™d m amitiog 

growth 90 ooinplflt«lj. The taJeen fnm a w^aonn m tbs ratdJle stiliam 

bf Ul^ mHioTOi nliQoti S incbei.^ 
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pre^ng the root^ of the toe$ and the heel downwards and 
tovrarda one ftHDther so as greatly to shorten the foot^ and 
produce a deep ttangrecse fold in the middle of the sole 
(Fig. 28> The wliole has now ^the* appearance of the hoof 
of some aSimtil rather than a hnnvLn footj and afToidfl a 
very ineffieienr organ of Bnppcfttj as the peenbar tottering 
gait of those possessing it clearly shows. Wlien once 
formedi the "^golden hly" ds the* Chinese lady colls hw 
deliuato little foot, can never xecovift’ its original shape. 

But atrenge as this cnetom Beema to ns, it is onjy a slight 
step in exceag of what the majority of people in Europe! subject 
thediaelves and their children to. From personal observation 
of a largo nilmber of feet of persons of all ages and of all classes 
of society in our own country, I do not hfifiitaft to say tl'^t 
there are very few,, if any, to be met wifji that do not^ in some 
degree, l>ear oWdenca of haihiig loeea auliject^ to a com- 
pressing influence more or less iiijiwiona» any one 

take the trouble to inquire into what a foot ought tp be. 
For estenial fofro look at any of the antique models,—the 
nude Hercules Fanicse or the sandalled Apollo Belvidere j 
watch tiie beautiful Creedom o? motion in the wide-spreading 
toes of an infant; consider tltc wonderiul mechanical con¬ 
trivances for combining strength with mobility^ finnnesa wifti 
flexibility; the umnerous hones, articulations, ligajnGnts; the 
great toe, with seven special muBcles to give it that versiitility 
of motion which was inteTidcd that it shouldf posaeas; and 
then see what a miserable, stiffened!, diatorted thing is this 
foot when it has been submitted for a number of years 
to tbe '* improving " proec^ to which our civil isatidh condemns 
it. The toes all squeezed and flattened agtAnst each other; 
the groat too no longer in its normid poaitfon-but turned 
outwards, pree? 5 ing so upon the ^others tliat one tnoro of 
the» A^ucty^ly baa to find room for itself either above or 
under its fellows; the joints all rigid, the luusalea atrophied 
and powerless; the finely-Jprtucd arch broken down ^ every¬ 
thing which is beautiful und excellent* in tbo humau* foot 
ileatroyed,—to say nothing of the mom Rerioas evils which so 
gencndly follow-—eorns, bunions, ingrowing nails, and all their 
attendant miseries. 
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NoWj thfi c&UEe of tlits will bo pcrf^ctlj obvious to uiiy cmo 
who compoTea the form of the natural foot with the lost upon 
wbloh the ahoemakor makes the covering for that foot TLia, 
in the words of the late 4fr. iJowie, "is shaped in front like a 
wedge, the thick part or instep rising in a from the 

centre or middle toe, iiiatettd*of the great toe; as in the foot, 
elonting off to both aides from the middle, terminating at each 
aide and in front like a ifodgo; that for the inside or great 
toe*being sumkr to that ftfl- the outside or little toe, as if the 

•A B 0 
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Fia. 23 .—A. KAtqn] (mm at tJte mh of thfl foot^ tfai great ^ rwnllel ta 
tla aada of tike *Uah foot B. The mma, iritli etitliUA at at^ty (kahiomblfl 
boot, a Th& motfilcatbn of tha rofti of the foot, ueMwi]y Wnew^ hr 
wwiog fqcli II hoflL ■ 

human footsliad the great toe in the middle and a little toe at 
each aide, like tiie foot of a goose I" The great error in all 
boots and sJiOM made upon the aystem now in vogue in 
all porta tho civilised wifrld lies in this method of con- 
otmetiou upon a principle of bilateral symmetry a iritneght 
line drawn al«ig the sole from the middle of the toe to the h°eel 
will divide a fashionable boot into^two aiwil and siniikr parte, 
ft omUll oUowjuico hebig made at the middle part, or “ wniet'' 
for the difference between right and left foot MTiether the 
toe is made brwidtor narrow, it ia always equally inclined at 
Iho aides towards the middle line; whereas in the foot there 
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tlian either of the othersp and ita directdon is perfectly paralkl 
with the long aatk of the foot. The second toe may be a little 
longer than the flrstj,. m generally rt^resented in Grecian art^ 
hot it ifl nxbJe'frequently shorter/ the others rapidly deoreaae 
in aize (Fig* 25* p A), The modifleatioii which mnst have taken 
place in the form of the foot and direction of the toe^ before 
a boot of the ordinary form can be wom with any approach to 
ease is shown at Fig. 29, C. (p, 344). OElen it will happen 
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FiOi jO: —r^cl djETDrtiktd by imptniKtly-ibMjped 

Q^tO-F^ 


that the deformity haa not advanced to so great an extent, 
but every one who liaa had the opportunity of examining many 
feet, especially among the poorer dosaea, mmt htwe met with 
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^ It Ktmt m ba A vary mamom idea witb aitlata ind icnktor?, ii well u 
anmtfltnifils, tUnt Uw ucodd toa ot^ght t% b« IwgcT tbiui tba £nit Id a TaU- 
jfrapcirOoawl haman foot, and BO it ij cDavanCiaiithy it-pfwnLdd^ii arc T^c 
idM^^^vad from tbft Graab canPUp vtiidi m Sta tvjvi wu copiiHl from the 
E^ptianp and pftbablj oiiginally datired from thi brIt^«rUUrLly dp«a ntit 
roprosaot what Eh mut uaiu) m our ran and tima. Ab^ODg bbbdrwis of hm and 
thanrore uodcihrmed fHit of dLSMrfn I Eatoly exanunad io Fvrtbiblre, I uot 



^rcat too ift a ciiapUlljr hmoHD attributa, and loiLind of h^Tijg doi^riKd hy artifttap 
it ihoald ba EaoVad span u a mark of olandob ib the uaio of arguiEoed 
bfingi. 
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uiiinj’ 6»r worae. Thu two figured (Fig. 30), one (C) from u 
labouring man, the other (A and B) from a working wonum, 
both patients at a Iflndou hospital, are very ordinary eya m p T^«^ 
of the European artihoialAleftpuity of the foot, and afford good 
subjocta for compaxiffOii with tho Chinese foot (h‘ig. 2fl). It 
not nnftcquently happens that* the dislocation of the great toe 
ia carried so far that it tieoomes placed almost at a right ""gla 
b9 the long axis of the foot' lyiDg'across the roots of the other 

t * t 

toes. 

In walking and espooially running, tlie action of the foot 
is as follows : The heel is dnst lifted from the ground, and 
the weight of the body gradnally transferred * through tho 
middle to the interior end of the foot, and the*^6nal push 
or limpulBc gif cu with the grout toe. It is necessary then 
that these parts should all be in a strught line with one 
another. Any delection, especially of the great toe, from 
its proper direction, or 11 uy Vicakening of its bones, ligamentsi, 
or inuifcLes, mtusli be detrimental to the proper nse of the foot 
in progreBaitm. Against tliia it will perhapa" be urg^ t-hat 
there are many lairly good walkers and minners among us 
whose groat toes have been dhnsidcrnbly changed from the 
normal position in umscqneAce of wearing pqinted boots 
while young. This may he perfectly true, but it is also weU 
known thub several persons, as the late Miss Bilhii, and an 
artist familiar to all frequenters of tho Antwerp picture 
gallery, have (^tilled considerable facility in the use of 
the brush, though possessing neither hands nor amis, the oue 
painting only from the shoulder, and the other with tho feet. 
The compenliting power of nature Is Yety wonderful, and when 
one part is absent or crippled, other means are found of doing 
ita work. butTiIways ut a diaatlvantage os compared with those 
Ifcst fitted*for the duty. 

The loss of elasticity and motion in the joinlg of tku^Jht, 
ns well os th(^ wrong direction acquired by the great too, are 
in most persons seriously detriiia^ital to freo and easy pro- 
grossiou, and can only be coinpcqsated for by a great cs- 
pendiftiro of muscular power in other pirta of the body, 
applied in a disadfanlageous manner. The labouring men of 
. this country, who froio their childhood wear heavy, stiff, and 
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Isadly-ahapcd boots, and in whopi, conaequootlyi tbo play of 
the rtnklo, feet, and toes is Im, have goaerally shiaII and 
sliape]c:ss legs and wasted calves, and walk as if on stilts, with 
a swinging motioii from the higs. “Out infontiy Eoldiera also 
suffer tnncli*ili the same manner^ tho regulation boots in use 
in the serviced being exoeedingty ill-adapted for the devolop- 
ment of the feet Much injmy to the geiiend hetilth — the 
necessary consequence of ai^j? mipediment to freedom of bodily 
exercise—most also be attributed to tide oanee. Since lome 
of the leading shoemakera have ventured to dciwto a little 
from the conveational shape, those persons who can afford to 
be specially ffttod ate better off as a rtile than the majority of 
poorer people, whOj although caring less for Appearance, and 
being more dependent for their livelihood up^ the phy^cal 
welfare of their bodies, are obliged to*wear ready-made shoos 
of the form that an iDexomble custom haa^pre^fcribei ^ 

The changes that u foot has to undergo in order to adapt 
itself to the ordinary shape of a shoe could probably Jiot be 
effected unless tommeneed at an early period, when it is young 
and Cfipiijle of being gradimlly moulded into the required 
form. * ^ 

The English mother or nttee who thncite the tender feet 
of a young child into stiff, unyielding, pointed shoes or boote, 
often regofdlesa of the ossential diffexeuca in form^f right and 
left, at a time when freedom is especially needed for their 
proper growth and development, is the exact counterpart of 
the Chinook Indjan woman, applying hot bandages and boards 
to the Dp^site end of her baby*a body^ only with conflidcmbly 
leas excuse; for a distorted head apparently less Effects healtli 
and comfort than cramped and miBshapeii •feet, and wan also 
csleemeil of more vital importance to prefenuefft in Chinook 
eocioty* Any one who recollects the boots of tb» bite Lcffd 
l^/./»?u 3 ton ,wLll be reminded that a wide exj^anse of shoe 
leather is in this country, even Juring the* prevalence of 
an opposite fashion, quit% compatible with the attuinmeut 
of the highest political an^ social eminAce, 

No aenmble pDrson can really suppose tlmt there ft any¬ 
thing in itself ugly, or even umightly, "in the form of a 
perfect human foot; and yet aC attempts to couatruct shoes 
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upon its model ore constantly met with the objection that 
something eitremdy ineli^nt most be the result. It will 
perhaps be a form to which the eye is not quite accustomed; 
but tbere is no more trite phservatign tbao the arbitrary 
nature of fashion in ber dealings with our outtvaWl appearance, 
and we ull know how anything which has received her sanc¬ 
tion ia for the time considered elegant and tasteful, though a 
few years later it may ooml to bd looked upon as positively 
ridichloiLB. That our eye \^nld soon get used to admire a 
(USerent shape may be easily proved by any one who will for 
u short time wear shoes constructed upon a more correct 
principle, whan the prevailing pointed shoes, ^ggestive of 
cramped and atihphied toes, Iwcoine positively painful to look 
upop. ♦ * 

A glance at a series of pictures of custuine at various 
[erioda of English history will shbw how fashion'has changed 
at different times with cespcct to the coverings of the feet. 
The %t that the excessively point^, clongat^ toca of the 
time of Biehard IL, for instance, wem aupet^seded by tbe 
broad, round teed, almost elephantine, but most comfortable 
shoes seen in the ^rtraita oP Henry VIII, and his oou- 
tempoiariea, shows that there isbothiug in the former eeaential 
to the gmtifeation of the teathetie instincta of mankind. 
Each form wns doubtless equally admired in the time of its 
prevalence. 

It is not onl/ leather heats and shoes that are to blame 
for pouting alteretions in the form of the feet; even the 
st^ng, oomparativdj soft and pliable as it is, when made 
with pomted*t«3 and similar form for both sides, must take 
its shara Tiie <^tiuual. steady, though geutlo pressure, keeps 
the toe® squeaed* together, and capeeially hinders the iBMvery 
oMtspropor form and mobility, when attempts at curing a 
misshapen foot ato being made by waariug shoes of raSiwai 
oonstruetioa ^ocks adapted to the different form of the two 
feet, or " rights and lefts," are occ^'onally to be met with at 
hoders, and it would atid greatly to,comfort if they were more 
geneniKy adopted. For some eases it is well to have them 
made with distinct!* toes like gloyea, With such socks and 
properly constrncted shoes, a much distorted foot, oven of a, 
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middLe-Aged pe^rBoiip will rocorer ita power and freedom of 
motioti to a confilderablo extent 

Oiilj one tiling is needed to aggnivate the eYU effect of n 
|)oipted toe^ and that is the atffiyrdl^ high and narrow h»fl so 
emi now on ladies" boots, which throws the whole foot, 
and in fact Ihe whole body, *lnto an unnatiLtral pogition in 
walking, prodneea diseases well known to all surgeons in large 
pmcticOp and makes the neftrefit a|kproRch yet effected hy^ ifliy 
European nation to the Climese 
custom, which we generally speak 
of with BurpriBe and reprobatioiL 
And yet this fashion appears just 
now on t^e increase among people 
who boast of the highest civilisa¬ 
tion to which the world has yet 
attaine<L 

Tlie practice of tuniing onfc the 
toeSp fio much insisted on by 
danei 4 g when it becomes 

habitnalp ^ deformity. Although 

in standing in on easy podtioA the __ 

whole limb may be rotated ^out* (jnai * iseent ndvef^- 

wards from the bip> so as to give nwnat Earapem 

. ta»d» h»i. .f .up,o«, to «aik. serslUa to cs: 

Lng or running the hip, kiiee^ p, |4Z 
ankle, and joints of the foot are ' 

simple hinges, and it is essential for the pffiper co-ordination 
of their actions that they should ail work in the same plane» 
which can only be the (ase when tho toes are pointed 
directly forward, and the feet neaily paraUSl to one another. 
Any deviation fiom tiiis posiljon must interfere with the 
true action of the foot when raising and propelling tho bodV^ 
aJT i^flJainer^at p 346. Turning out tho to® is, moreover^ 
a common oauBO of weak ankles, oa it throitB the weight 
of tl]« body ehieffy on tht insido, instead of distribuiyiig it 
equally over all parts of tivp joint 

I must speak lastly of one of tho most remarkable*of ali 
the artificial deform!tlca produced by adheftnee to a conven¬ 
tional standard, in defiance of the dictates of nature and reason. 
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Of all poTt^ of the body, the dfuetic unci mobile walls of 
the chest would fleem most to need prescrvatiori from external 
eonstrictioii, if they are to perform efifideoiJy the important 
purposes for which their p^cnliar structure is epedally designed. 
The iikiill is a solid case, with fcolembly uniforni walls, the 
capacity of which remains tlfe same, whatever alteration is 
made in its sbapa Pncssnio on one part is compensated for 
h$ dUntstion el^where j tfle body ia not so, it may bo compared 
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lima E>f tht el ^1 Mila, Puts ikab.kp, Mmy ]3Sa 
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to ft cylindejTwith a fixed lengthy determined by the vertebral 
^Iiunn^ und closed above and below by a framework of bonn 
Circular compression then mm$t actually dimi^h 
whicli lias to be occupied by eomb of the most important vital 
organs. Moreover, the framework of the chest is a most 
admirable and complex arraagenjent of numeraas pieot^ of 
solid Tjone and elastic cartilage, jointed together m such a 
manner as to allow of expansion and contraction for the 
purposes of respiration—eipanaion and contractioa which^ if a 
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fan&tiou so osseatial to the preserviitton of life and health is 
to be performed in an efficient nmnner, should be perfectly 
fi^ee and capable of vuLriation under different circumstanccfL 
So, indeed, it haa been allowed tq be*in all parts of the world 
and in liU ages, with one exception. It was repaired for 
TuediffiTOl ciTfliBed Europe to *hiive invented the system of 
squeezing together, rendering imuiobUefc and actually deformiDg, 
the n^osb importaut part of ttio huinan frame; and the cnstdhi 
has been handed down to, and flouriBhes in, oui day, uotwith- 




Fia. 3Hti—Noniial to/m df tlu at tlm caiQit« 

Standing all our ptofosised udmiration for the modelS of classical 
antiquity^ and our awalcencd attention to Lhe^wa of beultlu 
It is only necessary to compare those two Figtlrcs (Ejga 32 
and 33)^”One acknowledged by ^ the artistic and iMiatoniiad 
w#:’ Vto be imperfect example of the natural female form,— 
to be convinced of the gra’^ity of the Btructurol* changes that 
must have taken pLoco in ^ueh ii fom before it oonld be 
reduced so far as to occupy the space ifliown in the second 
figure, an exact copy of one of the tocmIcIs novf held \fy for 
imitation in the fashionable world- The aofual chEmgea thut 
have taken pkec in the bony fnunework of the chest are seen 
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by compfiring Figures 34 and 36j tbe one ahowtog tihi> iionoul 
forait tbe otiioj tb© result of long-continued tight-bidng. 
Tho alterations in the shape nnd position of the organa 
within need not bo dwel(f open here; they and the e'rU effecta 
arising from them are ubondantly discussed in medical works. 
When it is considered that th% oegans which are affected arc 
those by which the important functions of resiiiiatioii^ clren- 
tfttionp and digestion are catTied*op, as well iia those essential 
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Fia 35 .—SWitaJi of tins cliMt of a womui, ivqQtj-tbrH^ jars of 
defanDE<d hy from EUdlngcfs iks M€iuehtiL Bj no mioita 

u) uxtrcm'fr &iH. ^ 

to the pro^ dtevelopraant^ and healthy growth of future 

^euBratioiis, it ia no wonder that people suffer who hare 

reduced themselves to live under stich condition^ ^ 

The true form of tbe bumou body is familiar to uSp as just 

said, from classic models; it is fa,ujiliar from the works of our 
^ « 

r 

* SlCp Among DHnr Otbelmp th# Hdlm bndod * * Imppaprl^bLm iiil>r. 

OiUlUnl Tbomu't TfmtU^ on th* JHMofet of JfFbwn edit* 
p. 44 }p for eonitociDg |jphiIji (not mm gcnttnl iLeoliuELiUDD) of tb« ill eflisec* 
■xilisg liom Idgllt-'ladms- 
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gmiObab mCKi^ni iirtifitfi wbich adom tbfi Acadeniy waltE, *It 
i?, howeYier, finite poesibl^, or eYPii prolablsj thut some of ns 
may think the present fitkliioDjilile the mot^ bea.utiful of 

tho two. In such case it would be to pan^ to' consider 

whether we+atc sure that our judgfaent is sound on the subject. 
Lot U3 remember that to the AoHtndian the nose-peg is an 
admired ormment i that, to the Thlinkeet, the Itotociido, and 
tho Bongo negro, the lip dragged down by tlio heavy plug, aiij^ 
the care distended by huge discs of ^"ood^ are tMngs of benuly i 
that the Midjiy prefers teeth that are blade to those of the 
lUDst pearly whiteueas; that the native Amerjcari deapiscs the 
form of a head not flattened down like n pancake, or elot^^tal 
like a sugardoaf,—and then let m OHrefully'jiKk aurselves 
whether w^ are sure that in leaving nature mt£i standard of 
tho beautiful, and adopting a purely ^eonventtonal one, we 
ara not fcdling into an erroiv exactly simibir that of all 
i these people whose tastes we are w resi4y to condemn. 

The fact is, that in admiring eueli distorted forms m the 
constricted waiat and symmetrically pointed foot| we are 
opposing oiit judgment to that of the Maker our bodies ; 
w^e are neglecting the criterion fdTorded by nature 5 w'e are 
depiirting from the highest spindard pf thn^aical antiquity ^ 
wo are siniply putting outlives on a le^td in point of tasfe' 
wuth tho»$Q AufltralianSj Bototudoa^ and Negroes.^ We are 
taking fashion, find nothing better, higher^ or trueTp for onr 
guide; and after the various examples which ^ave now been 
brought forward, may we not well mk^ with Shakespeare, 

“ SeTSST TnoV NOT, WHAT A UimiliMm) TIMEF THlfi FASHIOJJ IS t'* 




* 


i 


* 


* 





ft 


I 


* • 


• I 



♦ 


i 




« 


# 


* 


i 


I 


# • # 
t 


t 


# 



# 


« 






I 


t 






t 


I 


I 


I 


V 




I 




t 





f 


i 




« 


I « 




I 


XXI 

* # * 

BIOGRAPHICAL NOTICE ‘OF VrOFESSOE 
ROLtESTON 1 

Geobge RolI|JMTOS's deatlij which took pkce jji Oxford on 
16th J™e 1881, miiy well bo called prcmatutej as he wag in 
tlie prime of life, and hut a few monthly before soemed to all, 
except a few doeoly obserrunt ^ntiinatu iL^eociateg, still itx the 
pleatitude of liis powers, and capible of much (^ood worl^ m 
time to coma 

The floii of a Xorkghire ckrgymani he was born at Jiaithy* 
on 30th 829, and hod^ thereforOt nob completed hh 6tty- 
flecond year. His early aptitud<^ for dasaical stltidies^ caniad 
on under the imtruetioii of hb father^ muBt have l>een most 
remiiTkable if, as hm been stated in one oL hb biogwiphies, 
vrus able at the age of ten to r^d any passage of ^Horner at 
sight. not educated at one of the gr&it publb 

schoob, but entaru at Pembroke CoU^, Of ford, took a 
First Cbiss in cbadca in 1850, Jiiid wns electe^l a Fellow 
of Lb eolJegp in 1851. He then studied medicine at St 
Bartholomew's HofljuUl, joined the staff of the Brttbb Civil 
Hospital at Smyrna during the latter part oj* the Ciiineau 
vrar, was nppoiiitad asabtant - physician to tii^ Chdtiren’g 
Ho^piUil ill London, 1857, but tflt^k up his residence agnin 

Oxford in the same year on receiving the appoiofment of 
l 4 ee*s jSittder ii^ Anatomy in ChrtEftchupdL In 1860 he was 
uleoted to the newly-foimded Linocie Profesaorship^of Anatomy 
and Phyaiologyj which he held to the time^ of his death. ,Hfl 
was elected a Fellow of the* Eoyal Society in 1862^ lujd a 
Fellow of Merton College, Oxford, in 137^. He was a 

' From PrmediH^ 0/ iJ»£ Baffqi voL xixiiL ISSia, witli 
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mcuilKST of the Council of the Univorsiiy, and its reptesentative 
ia the Oonernl Medieul Council, and ul^ an iictive member of 
the Oxfird Local Board. 

In 1861 he miirriett Giace, daughter of Dt John Davy, 
F.RS., and niece of Sir H^plphrey Davy, ipd he leaves a 
family of seven children. 

The duties of the Lin^icre pijfifessorehip Uivolvetl the teach - 
jug of u wide itmgiiof 5\cbjec.te mclnded under the terms of 
physiology and imatoaiy, huimiu and coinparatiTe, to which 
lie uddetf the hitherto neglected but important subject of 
uiithroixilogy, as well as the cure of a great ever-growing 
museum. li\ the present coniiitioii of scieulLEe Joiowledge it 
requites a nign of very versatile intellect and este^sive powers 
(Tf leading tofliaiutain anything like an adequate acquaintance 
with the curjent ^UteJatui'e of lyiy one of thtsc^ subjects, much 
mow to undertake original observations on hm own account^ 
Even a wnn of HoUesloii'B powers*feit the impossibility of any 
one ^rauf doing juatico bo the chair as thus constituted, and 
strongly urged the necessity of dividing it into thfce profesaor- 
ships.—one df physiology, oni^of compumtive anatomy, und one 
of himuirt anatomy and anthropology. The work which he 
did, however, contrive to finl time to publish, and by which 
he will bq chiefly known to posterity, is reuiarkable for its 
thoroughioss- He uevur committed himself tUPPrriting with¬ 
out Imving (^tuplctely mustered everything that htid been 
previously written upon the subject* (md hU memoire bristle 
with quotations fmm, and iefetdices to, authori of all ages 
and all rptionst The abundance with which these were 
supplied by hjp wonderful memory, and the rendineafi with 
which, bot4 ill speaking nnd writing, his thonghta dothed 
themselves with appropriate words, sometimes made it dlfflcult 
for ordijiary minds to follow the train of his argnmenb through 
long and voluminous sentences, often made iqnof paifhtl^esis 
within parenthesis. 

^hfi work whicji was most tspecially the outcome of his 
pro^esBorinl duties ia the Jhrms •»/ Animat published iit 
the Gliireudon J’reaa in 1870. Though written chiefly with 
a view to the needs of the University students, it is capable 
of application to mors general purposes, nnd is one of the 
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earliest and most compleU! examples of inatriietion Ihe 
stiuly of a Eerier of types, now becoming m geoemL # Ais be 
says in the prefiicii/'The distinctive character of |he book 
consign in it^ attempting ao to tpniWno the eoncrete facta of 
zootomy with the ouilines of flyateniatle dasaifi^tioii^ as to 
enable the student to put them for himself into their nntuTnl 
rehitions of foundation and Bi^>erstTuctiire. The foundations 
may be wide^and tho superstructure rauy^have its outlines 
only fiUed up, but even oonsiderably (dieted by sub^iuenti and 
more esteuaive lalwnira [ but the mutual rolntioii^ #f the one 
iis foundation and the other as superstructure which this book 
particularly aims at illnstmthig, must ulwaye T&main the same*" 
Besides . this work. Professor Rolleston^s principal con¬ 
tributions to comparative anatomy nod zo^^ogy are the 
following: '*On the Affinities of the •Brain of the Orang¬ 
-Utan/* mt JTist. lb^61; On thh Afitiiferous^and 

Oviductal Bystem in the IjiinoUibmiitSiiate Molluscs (wi th 
Mr, a Eobertson), FhU. Trajts-, 1862; "On the Plflcenbd 
StructiL^es the Tenrec {Ccntdis itauddtim), aiid those of 
certain other Mnmuuds, with Kemarks on the*\siliie of the 
Placental System of CliisBificaiton,'* Traiu^ ZoqL 186 G; 

On the Domestic Cats of *^ticiGut • f\pd Modem Times^ 
J&uTTiat uf ^^wifo/ny, 18SS; '^On the Homolcgies^ of certain 
Muscles coKHeeted with the Shoulder-joint” Traifst JAnn. Soc, 
1370 ■ " On the iWdopment of the Euarnel in the Teeth of 
MaTnmidsr Qu^tL Jiruriin Micros.. S<k^ 1872; and On the 
Doineatie Pig in Prehistoric Times/* 7*rtim Linn. Soc. 1877. 

Ditterly he did much fulraimble work in tt^nthropology^ for 
which he was excellently qualified, being one of tM few men 
who possessed the culture of the antiquariafi, historian, and 
philologist on the one band, and the anatoruiiatTmd Koologiut 
on the other, and could make these different branches of 
knT^\vlT‘dg 0 ooivrcrge upon the complex problem of mnn's ciirly 
history. The chief reaulta of his work of thfe naturo are 
contained in his cont^ibutioiw to Greeiiwell'& British Ba'^o^rs 
(18771 containing a«fund of solid^infornijitiioii relating 

to the early inhabitants of thU isUmd. Hie last piiblicitiou, 
and one which is, on the whole, tho most'eharacteristict as 
exhibiting his vast range of knowledge on many difTefrent 
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KubjectSj was ii lecture delivered in 18^9 at the Koyni 
Geographical Society, on The Modidcaiioua of the External 
Aspects Organic Nature produced by Man's InterfeEenca/' 
That Dr, Rolleston liaSiUot left more orig^l ^lentLIic 
work behind him is easily iioooiinted for by the drciinistimces 
under which hsj lived at Oxf^jrii The multi rariouB mtiire of 
the Bubjeets with w^hich the chair was OTerweighted; the 
{fei^tiuil diBcusaioDS ,in w|j^ich, iluring the whole term of his 
ofhee, he was eiigiigcdp consequent upon the transitional con- 
dition of * education p both at Oxford and eleewhere; the 
immense amount of business thrust upon him, or voluntarily 
undertaken bj|r hliu^ of the kind which alw'ays accumulates 
round the few men who are at the same time j^pable and 
uRselhfihp BueV as questiom |)ertaiuing to the local and 
especially to the aan^ry affairs of the town in whlcdi he 
livedi or questions* connected with the reform of the medical ^ 
profession, uilsmg b^th within <^d outride the Medical 
Council, whiefa latter busing eanatuntly hreught hini to 
meetings in Lmdon; his own wide grasp of inte^;#t in social 
aubJ^tSp his ifcep feeling of tho reepoiisibilitics of citkensbipp 
and a sense of the duties of social hospitality, which made his 
hpti»e always open tp "ficientilfc visitors to Oxford,- — thcso 
rendered impossible to him that intenso concGiitmtion which 
ia rsquiaite-for carrying out any continuous lineTif researdtu 
He was ofl^ blamed for undertukiug A} much and auch 
ilivera kinds of laboiir, so distracting to his scientific pursiiita, 
but being by constitution a man w^ho could never sec a wrong 
without feeling a burning deauo to set it rightp who could 
never “pass by on the other side" when he felt that it waa in 
his power to help, nothing but actual phyaical impossibility 
would restram him For sotTml years paatp when fecUng that 
bis healtli and strength did not respond to tho strain he put 
upon themp he reaorted to every hygienic meas-ire sur^ested 
but onCp and Aiat the one be moet re^:|uired~re5t j but this he 
neve:j^ woidd or could take, Durhig the last term he spent at 
Oxford, before his m^ical friends positively forced him (though 
unfomnately too^ kte) to give up his occupatioaH and seek 
change in a more genial clhaate, he was working at the 
highcet ptessuio, riaing every morning at mx o'clocfc, to get 
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of the I^yruiA of Anhnfd Liftt befei:e the regtilar harness of 
the diiy ooimnBncecL I 

It is impossible for those wljo h^d no peraoiml too^vledge 
of Bollestcrn to tealifle whst mamner of man he was* and how 
groat hia loss will be to those ^ho remain Ijoliind h im. So 
one can over have passed an hour in hia companyp or heard 
him speak at a public meeting, * without feoUog that he 
was a man of most iinusiiiil powers of lofty sentinn&ntST 
gencFous iiuptilfles^ marvelloiifl. energj", and wouderf^ coniniBad 
of language. In brillbot repartee* aptnefis of quotation, and 
ever-Tcady iUuBtration fi^ni iKjetryp lustory, aad the literattita 
of many ipitions and mnuj snbjectep beeides tKoee ^vitli which 
he was specially occupied* be had few equciLa In God’^s Yur 
slackness is infamy might ivell have been hia motto, for with 
ItoUestyon th§rc was uo sl^ne^ in any cAuse whi^ he 
liclieved to be God's w'ur. ^ He wiis iinpetuous, even vehement, 
in his advocacy of wdiat appeared to him true and right, and 
uiispating j.Li denunciatJon of all that was mean, base^ and 
false. To those points in the faith of lus lathers which he 
I)clieved to bo essential he hfld reverently and couragftouflly, 
hot on litany questions, both*eorifrt aiiji political, he vras a 
reformer of tUe most udvjitnjed ^pe. Oft«ii original in tie 
TiewB, ontapoken in giving expression V* them, he 


uccasiomilly met Ivitli tfffi fate of those who do not awim with 
the stream, and was misunderstood i but this'was more than 


coinpenaated for by the ai^eotion, ndcniratioUj and enthusissiu 
with whicli he was regarded by those Tvho were able to ap- 
predate the nobility of his character. The eenfinient which 
guided his Efe, and which lie never lo«t ^ opportuiuty of 
impressing upon hia younger f^nds, was tljaf contained in 
the beautiful lines of VVordaworth— * * 


iWs live by Adaimition, Hopet and Love, 
Aid even as th-^ MV w^ll ftnd wisely aiefi, 
la dignity of beij^y wq nseend. 



once e3q}re3a^ the chivalrous and loyal feeling h% bore 
towards worthy leaders in sdenoe, by quollng the words in 
which Lancelot speaks of King Arthur— 
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Ka grtftttiw, sa'TB it Ik: Hmit f4]r-ofr toneh 
Of grefLinett know well I &m ml greit j 
Then Li the man. 


cleynting influence on yonngtr and weaker lien, is to oiir 
mind n etill gneat^ bsa, both within and without the 
Ufiiveraitj' in which he' taught, than the loss of what 
sderitiiie work he might jel have perfonued. 

Dr. ItollestonV parsonal appearance tomaponded with bis 
chutooter. Of eommotiding height, hroad-shouidered, with a 
head of unusual shse, indicating a volume of btiiin (ommenBurate 
with hiB intelllectoal power, clear peuetmting blife eyes, and 
sttpngly-marked and expressive features, in which refiaemcot 
and vigour were singnlarly blended, in him we saw just siinh 
a man as was ekacHbed by the pifbUe orator at the la te Oxford 
Oommomoratiou, in wo^ds with winch ive may conclude this 
notice:*” Virum excultisaiTui ingenii* iutegritatis incorrupits- 
siitue, vetitatis omicum* et propngnatorem impifvid am, ^ ^ 



BIOGBAPHICAL NOTICE OF SlE EIGHARD OWEN^ 

Kicdarp 0%^ was bom at Limcaster on 20tb »rnl7 1804- 
HLs fjilliq)?, whose nnine was aiw Eicbnrd. was engaged in 
bustness connected with the West Indies. HiS mother s npnic 
was Catlicriiie Pamn. He wn$ edttated at the Grsiinnm 
School at tttiieaster (where one of hib sAoeilMloi^p was 
W. Wliewcl], afterwnida .Master of Trinity), was iinprenticcd 
to n surgeon of the name of HaiTison in that town, anS studied 
surgery at. the County HospiuL No eyidente can now be 
found for the statement which has appeared in many bio¬ 
graphical notices that when" a boy h^ went to sew as a 
midshipman, nor is there aiij^that aR ^ later period he had 
an intention to enter the medical service of the Navy, or 
applied Jnd obtained an appointment, as has alao been stated. 

fn 18*24 he matiHcnlated at the University of Edinburgh, 
aud had tlie good fortune to attend the anaEomiad course of 
Dr. Borcluy, then approaching the close of a eucccssfnl career 
aa an e:itra>academicBl lecturer, whose teaching was of ft very 
superior order to tliat of the third Monro, who, by virtue of 
hereditary inttuences, happened at that tiifli; to bo the Um- 
veisity Professor of Anatomy, his work,(f7i tht jVh/yrr of 
Xifn2«, Owen refers to “ the extensive knowledge ofcompjitatfvc 
liiatomy pogocssed by my revered preceptor in anatomy, Dr, 
Barclay," and always epoke of liim with oiTectibmte regard. 

He did not remain in ^inhurgh to take his degree, but 
removed to St. Bartholomew's Hospital* in I^ndon, and passed 
tha examination for the membership of the Boyul College of 
Surgeons on ISth August 1826. * 

^ Fnnn thfl PwcnJinp* 10W, with alteratieiurf 
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Ilb publiflliecl sdentific works wcrD in the direction of 
Bur^iija] Viitholoyy, being an enept^ ijaleduSp jtind on ihe 
elfeoti3 of ligTiluTi! of the iTiternjil aii^iy for the cure of 

iinru nHm. • 

H * I- " * 

At *St. Bartholomew's Hospital he booo attracted the 
attention of the celebrated Aljctnathj^, through wliose inHuence 
he obtained the appointment of A^istaiit Conservator to the 


ITtuterian Museum of the ^Itoynr College of Surgeonfl. Tliin 
was\a 1827* and it mused* him to aliandon the prospect of 
private prasLiee, to which he had begun to devote himsolf 
while tilling in Serb Street^ Lincoln's Inn Fielda, for the more 
congenial pursuit of comparative anatomy, Tlie Con^WJ^Uyi 
of the Mnaeujii at that time was WiIlLnn Clift* Job^^ Ifunter'a 
last* and most djjvoted pupil and a^iscant^ under whose fiiithful 
giiardianship the collection had been most carefalij pre«irv«Hl 
during tbo lon^f intervui kttween \lie death of ihf founder and 
Its transference to the* custody of jthe College of Surgeoua, 
From tiitn Owen early imbibeil an enthimmatic ravereiioe for 
the great maater, whhdi wsis conlimmLlj augmmte^ with the 
closer Htudy ofi his coUection and wor^^ which now became 
the principal duty of^ his lift *Iii 1S30 and 1831 he YisitcHi 
Taria, where he uttead|^d the lettiires of Cuvier and Giwf&oy 
Sc. HLhiire, and worked in the dissecting rooms and public 
galleries of ilhc Jaidin dea riantes. In 1835^itfi married 
only daojliter^ Caroline^ and in 1S4S was associnted 
with him as joint Conservator of the Silufieuni. On Clift 


retirement soon after* he became sole Confiarvator^ with Mr. 
.L T. Qnekett ns usdatnuL * 

He was appointed Hunterian ProfeBsor of Comparative 
Anatomy and Physiology in 1835* an office which he held 
until his retireTii^ut from the College in 1856;* and from which 
h^ took thr title of Proft^ssor Given,'* by which Ko woa fair 
mom widely known tlion by the knightly additiois of hia (htef 
jmm. ■ 


Until the year 1352 . when itrhc Queen gave him the 
charming cottage cadled Sheen l/dge, in Biebinottd Park, 
where lie resided to the eud of hia lifcj he occupied emaJi 
ftpartnieuta within *tho building of the College of Surgeons; 
«these* however incoiiveuieiit they might bo in some reapeeta, 
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fiirnfehfld him with umisital facilities for pkimtim^ liis work 
by night as we<IL aa tky in the niusemap diBsccting ^ms, and 
library of tMt inatitution, I 

Owen% life of gdirndfic act^itjimiiy be divideft into two 
periodiSp ddrmg esnh of which the nrttitre of hh work was 
detmtnined. to* a conaiderable u&tent by the dtcom&tsmcea hj 
which he was environed. Each of these perioffe embtneea a 
term of very nearly thirty'years,* The fintp from 1827 *to 
lS 56 p was q>ent at the Koyal College tyfSut^m i the KeAjad. 
from 185 G to 18 S 4 p in the British MtisenuL It*was in the 
first that he mainly made his great reputation oe an anatomifit, 
having utilis^fL to the fullest pijaaible extent the opportimitiea 
which were* pkeed in his way by the care of* the Hunterian 
Muj^um. For many years he worked in ijiat mstitution 
under tho happiest of ausplcesi Erom the routine and 
drudgery which fdwaya tak^ up bo lurgtf a portion yf tlie 
timu of a oonsefentious ijiuseum cnrritorj he was relieved hy 
tlie painstakings nieihodic^ William Clift; the far nio#e gifte<l 
eon-in-few J>eiAg thus able to throw Idmself to fiis heart’s 


coutout into the higher work of the olEce. ^ Tiiia at fimt 
mainly consisted iu ihc pid^^mtiou o^f that monumentHl 
Bes^ipiivc and Hhisimkd Cat^flo^He Fk^Eiolefficid Sm€6 

if CiymjyanUive founded u]k>ii Hunter’a prepar^tionSp 

largely ad^leii to by Owen himeelf, which was pub'Kshed in five 
f^|imrto volumes 1.ietween the years 1833 and 1840, This 
work, which lins been tuken as a model for many other sub¬ 
sequently pnblialieii catalogues, contains a minute description 
of nearly Tour thousand preporntlous. The kbour involved 
in preparing it w^ua greutly iuiirTeascd by the circumstance that 
the origin of a. large number of them had uft^ been prcserv&d, 
and even the species of the ai^mak from lyfflch they were 
deri%"ed hj:al to be discovered by tedious researches*among oh! 
documents, by cotnpariBOii with fresh dissections. It was 
uminly for aid in this work tkit be engageil Vipon the long 
series of dissections of aninaiik Tvtiich died from tinjc to time 
ill the Gardens of the Zogtogical SocieEjn tJie descriptians of 
which, os published in the Proceedings and Transactit^ua of 
the Society, form a precious fund of infeStmation upon the 
comparative anatoiuy of the higher vertebnites. The ^riea * 
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coiiiiuianfce with an accaunt of the aiintamy of an oniug^tan, 

\xhith wiL ftomjnmiJC4ited t« the fitst adentifio toeeUng of the 
Society, mid on the i^venitig of Tuesday, 9tb November 18 30* 
and vfm continued witt^ ili^riptions of disBections of the 
beavOTi aimeate^ ucouchj^ Thibet bear, gimnct; erocodilc, 
ntmadillo, seal* kangaroo, Utpir^ toucan, flnming^^ hjTQX, hom- 
billp cheeUhji eapybara, pelicanip kinkajou^ wombat, gimSe, dugong, 
ajr^ryx, wart-hog, walric=!/gt^t tmt-cater, mid many obhorsL 
Among the many dlxscui^ subjects in aniitoiuy and physio¬ 
logy on wlviLh Owen threw much light by his resenrehes at 
this period were several coniieeted with the geiiecution, de¬ 
velopment, and structure of the Marsopialin anti Monotrema, 
groujjs whicli id ways had great interest for hinf It is a 
curious toincit^iiice that hia first pjLper* communicated to the 
Boyd SiKkty 18^2), " On the Maiumaty Ghinda of the 
Omil^orhymfi jmradiyjcm*' wu^ one of a serieG which only 
teriniiiiited in almost the last whicji ho oQiered to the eanie 
Sodety*{in 1387)j being ii desscriptioji of ;i newly excluded 
young of the 4 ame unJmal, publbhed in the *ProG£tdinffs^ vol. 
42, p. 391. , 

On the completion of tbs the Ph^^^offiea! 

Series his curatorial dniiea led 4iimto under take the catalcigues 
of" the osteologicaJ collectioua of recent and extinct forma. 
Thifl task uicessitated minute studiea of the nii^tp^utiona of 
the skeleton in all vertebratend noiiuaH researchea into 
their dentition/the Latter being di^illj embodied in his great 
work on Odontiijr&ph^ (L840^S), in which he brought a vast 
mnoinit of Hght out of wliat was previously cliaAtic in our 
knowledge the anbject, and cleared the way for nU future 
work upon it. ^JU though recent advaneea of knowledge haye 
ehaw-n tliaL are diflitudfcies in accepting the whole of 

(iwen^s system of hoiiiolDgie$ iind notation of tl:^ teeth of 
Matuiaals, it was an inimense iniprovemeut upon anything #f 
the kind whioti existed before, and a conaiiiemble jjart of it 
seems likely to remain a permanent addition to our tiieana of 
desenhing tbeae orgt^m The dc^e study of the boiica and 
teeth ^of existing aniimla waa of extreme importance to him 
in hia long continued and laborious researchea into fossil 
^ forms; and, following in the footsteps of Cuvier, he fully 
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of the liTiag lu elucidating the dead, and via r^mk /Perhaps 
the best example of this is to be seen in his elabomp meTDoix 
on the Mylodoa, publisheti in 1842, pntitled Bescrijmtjn 
Sk-dchn of SjrlincA Giffantir. tSioih (Jlyt&ttmi rohustas, Owen)^ 
T£tUh Obsfrvatirnm on the O^kifo^y^ Xttluml A^ttiiies, and 
Frohfthi^ J/fibiis of the Mr^athervut Qv<idmped& m Gemtal, 
n inflatetiHCcc both of imatonHcal description and of reaaonltig 
aud inference. A compamtivelj pspuhif outconie of eum^ of 
hm work in this direction was the Yolume on British IbssU 
Mamm^h and Bird^, publisihed in 1344-4G, os n companion 
to the works sf YarreQ, Bell, and others on the recent fauna 
of am: islaui. He nlflo wroEo^ assisted bj Dr, l\ Woodwai^, 
the article PalflE'ontoIogy ” for the Eiicydopadia Britminica, 
which, when afterwards published in a^pamtd fomi, reaclied 
a second edition in ISOl. * * • 

To thi# first period of bb life »t^kng the courisg of 
Hunterian Lectures, giveu annitallj at the CoUege of Stirgeons, 
each year on a* freah subject, and each year the means of 
bringing befbro the w'orld new and original discoveries which 
attracted, even f^iuated, Uu^ge audiences, an<f did much to 
foster an interest in tlio seica<;o amo^g Jultivatcd people of 
various chisses and professJoiiB. They lElso added gieatly^o 
the adentific ^nown of the College in which ihey*wet^ given. 
To this period ale# belong the development and popukri^ition 
of those transcendental views of anatomy—tht? cooccptioji of 
creation according to tj’^s, and the cons truetion of the 
Vertebrate mrchetj'pe—^viewg wliicb had great attractions and 
even uses in their daj% and which weiie accepted by many, at 
all CTciita as working hyjKJtheses around whkh facta could be 
marshalled^ and out of which grew a methodiwl aystem, of 
auatomical xmuioologyp much ot**which has lurviy^ to tli* 
time- The recognition of homology and its dktLuction 
Ijoui analogy,* which was so stEougly insisted by Owen^ 
marked n distinct advance ijf philosopbical anatomy. These 
generalisations, first announced in lecbiiris at the Colle^ of 
Surg^ns, were afterwunls embodied in works: Th^ Areht- 
type and Ilonioiogies tM VcrlcbraU (1343), and TAa 

^Ytiiure af Li7iib$ (1849). 
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*The>fc<tiitribQtiDPS which Owen made to our knowledge of 
the fltnMtiH‘0 of Invertebrate unitnals nearly all belong to tlio 
earlier ptriod of hi» career, one of the moat important being 
hia admiftibk and exhaustive memoir on the Pearly Xnatilna, 
founded on the dissection vf a spednien of this, hi that time 
excx»dingly rare, imimal aene to him in spirit by hia friend 
Dr. George Bennett, of Sydney. This was illnatiated by care^ 
felly e^recuted drawings by hie *nwn hand, and published in 
thd year 1832, wherf ha vt as only twenty-eeven years of age. 
The Cepb^Iopoda continued to engage his attention, and the 
merits of a memalr on fossil Belamnites from the Oxford Clay, 


published in the PAi/(wp7fic«/ TrnmttetioiUt in *1844, waa the 
canisQ assigned* for the award to him of the Ro^U Medal in 
lg46. He tontaributed the article " Cephalopofiji," to the 
Cffciopmdia 6/Anatou]ff and Phjfnvtoffif (1836), cataJoglted the 
extinct Cephulopodtt in the Maseum of the Royal Coll^ of 
Surgeons (185fi), and wrote oriwnal papers on Clava^eilif* 
(1834^, Trichina BjiifciOs C1835X LinguatiUa (1835), Sitioma 
(183n), (1B38), (1841^, Terebraiula (in 

the introducljon to Dnvidaon'e dfUBical MhjuifffapJi of Ike 
Britisk PossU ^rac^topcn/sv 1*53). and many other sulgects, 
including the well-known essay on " rarthenogenesis, or the 
^ncceaaive Prodnetio'n of Procreating Individuab frooi a Single 
Ovum" (1J548> ^ , 

In 1843 his Ltciwts on ike CBmpnrativB Anatomy atid 
Pkysdoloyy o/*the Inve^lehrate Av^jAai»,hi the form of notes 
taken by his pupil, Mr. W. White Cooper, appeared as a 
septrate work. Of this, u second expandetl and rtMred edition 
wcB publiGfted in 18S6. By this time, as the Royal Society's 
CoialaffM of SAentifie Papers shows, he hud Vicen the author 
of os niany iflt ^50 Bepaiate^acientific memoirsL 
** Tn 1&56, when Owen had reached the zenith cf his fame, 
and was moognised throughout Europe as the first anaton^et 
of the day, arehange catae over hie career. iTifficnlties with 
the governing body of the College of Surgeona, arUiiig from 
his impatience at bang required (o perforin what he considered 
the lower administrative duties of his ofiice, Caused him readily 
to take advantage of tm offer from the Tnutccs of the British 
Museuin to un^rtoke a newly •created post, that of Super- 
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mtenclint of the Katurul History Departmenta of tho Mneculii. 
It was thought that hitherto these deportmenta, undtr 

the direct control of a chief who had been invariably chosen 
from the literary side of the est|blishiiient, and wlfose title 
In fact was* t*hat of Priucipal Librnrian*"' had not obtained 
their dm shar^ of attention ki the general and financial 
administnvtion, and that if they were grouped together and 
placed andcr a strong adminlatmto^ who slionld be able 
exercise indaence in advDcaEing thdir cldims to coDflideratlftiip 
md who should be responsible for their intemalp worldngp 
their relative position in the establishment wonld bo im- 
provccL Owerf was aceordingly placed in this positionp and 
bade farewelf to the College of Bnigeons^ its museum, and 
its lectuim At the British Museum^ however^ It^ encounter^ 
the difficulties which are nearly always eipenenced by an 
outsider suddenly imported hito tho midst o^ an existing 
"establishment without tmy^very well-defined position- The 
Principiil Librarianp Sir A. ranizrip was n man of strong will 
and despotic du^tKcter, and little disposed to ohare any of 
his authority with another. The heads of the ^departmenta, 
espeduUy Dr. J. E. Gray, Xee^r of Zoology^ preferred to 
maintam the independence to 4vhich were accuetotned 
within their own sphere of aetion, and to have no intermediary 
between 4tid the Trustees, except the PrinciparjJbrariaD, 
who* though perbafN with little sympathyp had also, from lock 
of special knowlcdgCp but litjlc priwer of inberfer^nce in detail. 
Hence Owen found hiroflelf In a situation the duties of which 
were little nfbt^ than nomiml, probably for him the be$t that 
could Iiave boeu, as it gave his indomitable industi^ ftill play 
in the directions for which his talents were tiest fitted^ and 
with the magnificent material in tb^ coUeetions ^Whe lln^iun 
at hie comiifandp he set to work with great vigoau upon $.* 
rentwod scries^of researehes, the nestilta of which for many 
years taxed the rcaonrece of most of the scienlifle eoeietm 
of Loudon to publish. It Miowed from the nature of the 
materials that came moat rcatlily to his hjmdp and the smitller 
facilities for dissection now available than thoao aflbrde^i by 
the College of Surgeons, that his original worl was henceforth 
mainly conJlKied to osteology, and cliiefly to that of extinct 


« * 




* 


t 



a 


* 





* 


i t 


370 




3UCI1 


—-—;----1— 

aitimak. The rich treasures of the pftli3eoDtdogi(!al itport- 

ment e^lored^, iiaine<3, and descrit>cdj as ware also the 

valuablaiidditionfi which j^wiuied in from various parts of the 
As^orid, A-tmeted in miiigty cases hy Owen's great reputation. 
The long BcricB of papers on the gigantic extinct* B! rds of New 
Zealand, begun in the year liS39, at the College of Surgeotiaj 
vrith the receipt of the fragment of a femur* ui^n which the 
fret evidence of their esfetence ^'as based, was now continned 
at* intervals us Cneeh materials arrived* The Marsupiai^ of 
Australk^the Edentates of South AmerjeUp the Truisaie Eeptiles 
from South Africa, the j4rcA«?opirr^ from Solenhofenp the 
Mc 0 O 0 oic Manunals from the Purbeck, the Ablsrlgines of the 
Andaman Isldndsp the Cave remainSp human and* otherwise, of 
the South of Franco, the Cetacea of the SuQbfk ciagp the 
gorillii and other ArUihropoid apesp the dodo, great aut, and 
Ckirom^if uri4 many other TeAiarkable forms ^of artunal life, 
were all enbjeetiS of elaborate tnem^irs from his untiring pen/ 


^ MofL mEitionceptlDn m to tbv real uaturu of sadt In tbo 

popaUr ffilnilp Uid il |feerpetUMUj^ rtp^wfllDed in qnaai-Acicntiaj lUfraitan. 11 Id 
mamcmlj' wiiJ tftit ** Ow«ii oirolved i^c^tapku citini]! fivm thi fng- 

mtf&t of 4 idtijfia Tbo ** mtnmlioii of ^pecLllIv il quotsd ■! 

jk triTimpli or Lsdiicti^ ttmanahigu ^bifEiis it wmm ibnply thf ^mplrksil «pplic4- 

Odo cfexiit^g knawLed^ Dinct KiinpuiMd of tbo &mgiqeiit witb tbe L«im 
altudj tn th^ Maunm hiviag ibawn that It moft dosely thwE nttlcii ttn? remtu 
of Ibo utricb* but wmi of iiie, dll tbdt ™ nillj "• jkitdictid " ar 

" ctolvvd ” that a Idid hmvfng a thigti U&dD lit/ tli 4 t of Ad OetHdip but 
o-f lugsr Hh®, hSi dilitcd in New Another ire|]4bDiFd bat more 

(LiHdg iiuUdM of Inforencfi to tbo ^dttreJ du-rh^ten dad hibati of ui 
utLDict laiiEiM from x ftry kleudor faimdatiod uns lm fortujiiJ^ A madktad 
■toll froai Anatralii, with t tootb of w&ry reCiul^Abl® foniip Wia deamNd in 
u hjdicfltiag^' oao of tbd ffillat Add mott dcrbiietire of predmloiy bMitip^ «ld 
dAmed ii:«itdii]al3f ^glaatio tarmfa. U|Mn tho iAidv otnpinaU priikcifilA u« 
id th® romyir tfad t^th bid Wn ooinp&red with ^atloiu to«tli of Imown 
Boiaulsp and app#™! to n»dibli QhJd whkb ik diirecCi-rift^c of ituidj- m»tLt 
*cardlT07on4. imLmAlB, oApodAllx Uam And tlgori. The iwmbbntVp howemr, 
a TEiy mpra^cLAl Ono, Add tliE mmh fgr It* dCUtet AiiAlogtle ™ ynfo^od- 
Atcly dOt oAiried (krodcHigbp Of it wontd b&Te !»««d found id s'^ap of A1 ArwplAh 
of which IliH courting memlwii m bAnnltct, notable kodpre. IVhcu tins 
nariUinJdr of thii tbiDtitian wmi diasoTem^iC wu iHn that Ul« firndtu Tkyi(v»ko 
r^ljr bpkdged to thb gnap^ ind hj^i ao duniA to the attribut« uAignod to it. 
Xfl¥^^he1(isi, notwitlutAoding tho obund^t doEaoiutretioa of iti frllAOT'^ Owfn 
dantlnut^p with chiiActcrutiD ti>nAdty, to mdldtAln to tlo lut bit origAtml 
nisidniption, dew ■Anowladglng tbmtp hfurerAr valid bii reoAodtog might hm 
^ b«a. It wid flutlrely titutod by ltd foodiUtloa upon fdljio premi**. 
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These %cr^ ndamod in every ease with u profasion of 
able illostmtions, drawn as often ii9 possible of the fullraiae of 
natmev Hig eotitrihufcioiiB to tha pubUcationfi of the Pllseonto- 
graphical Sodfityi mjAinly opon the ^:itint5t Ecpfcile# of the 
British Isles/fill more than a tbposancl pages, atid are 
illustrated by neflirly three hundmcl platesL 

He now also found leisure to perform the piotis duty of 
vindicating the scientiflo reputhtion hf his great predeoessoi^ 
John Huntorj by armnging and rSvisin^ for publication *a 
large coUcctian of pi:ecious manuscripts containiiig ^pcords of 
diagections of animalH and observatiuns aud refiections upon 
iininerous siibj^U connected with amtomy, physiolog}-', and 
natural Idsto/y in general These watu pnblisUed in 1861* 
in two closely-printed octavo volumeej. entitled* jEssorys 
Observaiion^ in Natural P^chi^ 

logy^ and Ofofcyy* hj John bttn^ hm Posthumwt 

*Pa]>€rjt Q7i those sahj^ts, Tlie original luannscripta bad iJecti 
deatroyeti by Sir Evetard Home in 1823, but fortunately 
not before WillLiitti Clift had taken copies of the greater pfirt 
of them, and it was &om these copies that work was 
compiled Its publication sbowf that Hunter* w idle occupied 
with a large and anxious practici^ — in itJiclf^lribour enough for 
an ordinary man—wliile cultivating Avith a passionate cnergf 
the sciencej of phyaiology and pathology, while coHjcting and 
unanging a museuhi sneh as haa never been formed before or 
* dnee by a single individual, film carefully relSordcd a Benes 
of disseetiouB of dirferenfc ijjieciea of animals which* fis hia 
editor justly ^ya, “ if published Beriaiivif would not only have 
vied with the labours of Baubenton, as recordlid in the 
Ifisioirs Ndtureik^ of Buffou, or with the IMmce- 

tiom of Yicq dbV^r, which are inserted in the ^esrly volumes 
of the Ejici^chp^i^ Mithoduiuc anef the Memoir rfe t^md^itt.um 
Itoffaie,wdi Friine£f but would have exceeded them both together/' 
Tu 1866 were published the first and second ipolumes, and 
in 1S60 the third volume, ofiDweii’a own gieat book on the 
Anatomy and Physiology of t^je Yertebrutti^. * 

This is the moat encyclopaBedic work on the aubject 
accomplished by any one individual since “Cuvier's 
tfAjwitoxFittf Compar^^ and centams an immeuBe niasg of 
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li!lbrm|tiuii inuinly bfi;8cd upon original obBeryatioffa and 
dissectrotifi. It is in fa«t a coUootion of neurlj all hia 
pMvloaJ momoira armaged in ayatomutic cinJer, in 

the vorj words in vvhkh ^they were origiiiiiily writt^n^ and 
luifortittuilBlj sometimes withouti tho reviBion wldoh adyanctii 
mode in the nubject by labours of otilera would have 
rendered desirable. Very little of the dasaidcadon adopted 
thia work, eitfier the*]>riuia1y division of the Vertebrates 
into HietmUKaya ahd ifb^matotherixui^ or the di's^sioos into 
classes aii^l Bub-oloBses^ has been accepted by other zoologists 
The division of the MnmmaUa into font sub classes of 
equivalent vajuu^ upheld by Owen, not only in* this work^ hut 
in various other publications issued about thii; tirue 

(Ibade Ifctiire^ eta^ founded upon cerebral choiuctcriatics^ wua 
especially open to cmticiem. Though the ^epamlion of the 
Mniiotremea and Marsupials frdui all the oth^ as a dbtinct 
group (Lyeneephala) m capable of ^indication, the three other 
sub-cUsscs, lissencephala, Gyrcncephalii, and Arohencepbala^ 
grade so imperceptibly into each other that* their distlnotiou 
ns auh-clasaes^oiumot be malntainciL Tlio proposed dehnition 
of the distiugnisliiug cliaractdts of the bniin of Man (Archon- 
cepbala) from that of<Dt]ier Miiiuinals gave rise to a somewhat 
acute coHtroTorsy, the echoes of whicli reindicd beyond the 
realms of |TiireJj ^ioxitiiic iitemture. On the *thct hand, the 
rudicai distinction between the two groupJ of Ungulates, the 
odd-toed aniT the even-toed. fiRj. indicated by Cuvier, when ' 
craitmg of the fossil fornix, was thoroughly worked out by 
Owen through every portion of their orgaiiiaition^and remains 
as A solid ^utribiitiou to a rational siystem of cLiaaificatioiL 
The ehaptef called General Gondusiona " at the end of 
the third vohipie is devote^^ to a Btimmary of his views on the 
^principaLcontroverted biological queBtious of the d3ky^ especially 
ill relation to the teaching of Uans^in, just tht^ coming into 
great promiTiiimce. Although from the pecoliorly involved 
style of Owen's writing, es£>ecwiy upon these subjects, it is 
souibtinu^ diffituit to define hia opinions, it a£speiir8 that 
before the publication of the Origin r?/ A> 5 etrt, he had 
"been led torecbgnise spaiiea us exemplifying the continuous 
operation of natural iuw, or secondary catisc, and that not only 
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HiisxeAvelj but progrcemvdy/* Diirw m'a ajx^ial tloc^ie *of 
'-tialcuiRl iwjlection" however, he never apprwiiitedp Ind his 
atTong cippositioD to it cftused him, t-liough quite enlmeoufllj', 
to be loolcG^d upon bj those oiiteidii the world of eci^ioe as a 
supporter of *tbe qld^llifihioncd and then moro "^orthodox" 
view of ffpedal *crefttiocL Hih noat distinct utterance upon 
thla subject is contained in the following pan^mph: " So, 
Ijeing unable to accept the Vblitkiill hypolhaaifl^ or that 
impulse from within, or the selective fow^ caterted by outwArd 
eirciimstancesT I deem an innate tondeuey to deviate from 
parental type, operating through periods of adequate duration, 
to be the niosl probable nature, or way of operation, of the 
secondary laV, wlicreby species have been deriVetl one from 
the other/* t Op. clL voL iii p. SO 70 * ^ 

His career aa a lecturer did not entirely cease with bis 
connection with the College of Surgeons^ aspj by^>errnispion of 
* tlie autlioritiea of the of •Practical C5eolGgy in 

Jermyn Street, be several couiBca on the fosBil icmains 
of uuimiib/ju the theatre of that institution, and he held 
in the years 1859, 1860, and IS61> in coiyunction with 
hia office at the British Museuft^ the FuBcrian Professorship 
of Physiology in the Eoyid Ttutitutiom On the revival of 
the annual lecture on Sir Bobert Eede's foundation in tfie 
University of 4/anibridge, in 1859^ he was appoiiUpd to give 
the first, and toolf for his subject the Chtsaifleation of the 
Mammalia. He also oeq^ Dually lectured *at the lioyal 
Institution on Friday evenings, his last appearance there 
being on 2ffth April 1361, when he delivered the discourse. 

” On the Scope and AppUauces of a Katiouul ^luseutn of 
Natural History," to be pre^ntly referred* to. In April 
1862 he gave four lectures on Bi^s at the lonjlfti Inaiitutfen. 

Whiki at the College of Surgeens he had been 4 ^ member 
ol^a ‘Soverimignt Ccmuiiflaion for inquiring into the health of ^ 
the Metropolis; and aubseqncutlj (1849) of oneion Smith field 
and the other meat marketsf iu which he strongly advocated 
the entire suppressiou of int|amuTal glaugfiter-hDuses. aufl the 
eoucomitaiit evil of the passage of drovea of sheep oud ^ttle 
through the streets of London. For the Grflkt Eichibition of 
1861 he was on the PreUminary Committee of Organiaation, ^ 
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aftd Jie acted us chaktuun of the juiy on raw m^t-arinls, 
alituenlury autwtances, etc;, luid pubiisbed an elaborate report 
on theif awartk Ho also delivered to the Sodctj of Arts a 
lecture Aa " Raw Auiiiirtl liroducta, and their fjses in Manu¬ 
facture." Si mil ii T Bcrvicea were ijcrformed by 'him for the 
Expwition irniveraelle of Patj'e in 1868. 

It Jifls beeu alr&Qdjr said that Owen took Bcoroely any part 
in llie details of 'the adminiatiiition of the British Museum, 
bdt ouo subject relating‘to that establishment did largely 
engage hv attention from his first connection with it. That 
the acconunodatiou ufTorded by the rooms devoted to uaturui 
hiatoiy in the Museum nt Bluomsbury was jMiiiifulJy in., 
ade^uuto for the purpose waa evident to him well as to 
eyery one cist Space mast be obtained somewbere, even for 
the proper consefration and display of the existing coUectians, 
to say uotbiit^ of*the vast atldiiious tluvl muslTbe expected if, 
tho subject Were to be represented in anything like the way 
in which it deserved to he in his eyes, and Owen in this 
respect had very large viewe. The scietitifi; public, the 
officers of th^ Museum, and the Trustees, w'ejc mneb divided 
as to whether it would be beftcr to endeavour to obtain this 
ipBce in the neighlxiurhood <if the eatistlng Museum, or to 
remove a portion of the collection to a totally distinct locality. 
After Boins* apparent hesitation, Owen threw htinself strongly 
on the Bide of those who took the latter view, being the one 
which seemed‘to him to have the^t chance of leading to a ’ 
BDccessful result, and he strongly urged upon the Government, 
and upon the public generally, in annual museum letiiina! 
lectures, an'd paniphkte, the desirability of the scheme. In 
his adib-ces as Jlvieidcnt of the Biological Scetlon of tlie British 
Aosociatiod ift.tho York ntesting in 1881, be has given a 
liLsto^ of the part he took in promoting the building of the 

, new museum at South Kensington, induding ^lis sucdbsa "in 
eubating tbt- sympathy 6f Mr. Gladstone, by whoso powerful 
aid the difficulties^ imd oppoairton with which tho plan was 
met Sn rarliumeut ^ere mainly ewereomfc Hi.? earlier views 
J^nMho subject are fully ox])ljiiiied in a snwdl work entitled 
(M t/,e ^U-nt dml Aims of a Satwunt Afiistttfn i>/ A^alnmt 
^ publislied in 1862, being an expansion of the lecture 
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he ga^fc at the Eojnl luatitution ia the previoua year Much 
oontr&veray atoac about this time as to the best piiutJipla of 
museum orgftnisatioa. Owea adhering to the old ^ew ot a 
publk exb*ibitioii oa a very e3iteti^ve,«»le, while th* greater 
number of‘imturuliats of the time prefemd the syatem of 
dividing tlie dbllections into a. comparatively limitod pubhe 
exhibition, the bulk of the specimena being kept in a manner 
acceEsiUe only to the KsearcHos of ^dvaaei^i students. T w 
Koval Commission on the Advanejment* of ^ence, of ^tosh 
the lute Duke of Devouahiic was chainiian, investigated the 
subject fully, and reported (in 1874) iu favour of the fatter 
«ew: but in* the new building in the Cromwell Koad there 
was. unfortilnatelj'. little provision made for (atrying it out 

in a satisfactory mumier. ^ * 

As long ago as 1859. in one of his^uports ha tlie subject 
to the Trustees, Owen recommended that, th* now museim 
building, " besides giving ,tlie requieita accommodation to the 
seveiul classes of natural history objects, os they had been by 
authority cxlublted and urrungcd for public instruction and 
Kraiification, should also indude a hall or exlnbition space 
for a distinct department, adipted to convey an elementary 
knowledge of the subjects o( all tlw aivisiouB of uaturol 
history to the large proportion of public visitors not specify 
conversant with any of those eubjecte.** The aaajc idea, in a 
later publication. 'fa thus described: " One of the moat ^p^ar 
and instructive features inji public collection of natural hiato^ 
would be an apartment devoted to the Bpacimens se^^ to 
flhow typc5:hanictera of the principal groups of organised anil 
crystallised forma Thia would oonslitute aif e^tome of 
natural history, and should convey to the in the easiefit 
way, lui elenieotary knowledge of the m every 

modihcatidii which the plans of the new biulding ^underwegt, 
% ball fur tbs purpose indicated in the above passages formed 
a prominent fisituro, being in the later stages the develop- 
meut of the building, calU’i), for want of a better nirae. the 
“Index Museum." Though Owen the suggestion and 

designed the general plan of the hall, the arrangcmenti of its 
contents was left to Ida BUccceaor to carry dnt. 

In another port of his original acheme he was leas suoocbs-^ 
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fui Tho lecture theutre, which he hud tliroughout uirg(fl with 
great fflsrlinBdty as ii iirassary accotujKiDLineiit; ttt a uatural 
liistcry IniscTHii, was, as he says iu the address referred to 
above, "oniswt from plan, and the ekmentaiy'oouisofl of 
lectures retimin for future fulfilinent.” ' * 

On several other important quest ions of mltseum arriui^ 
maul Owen allowed his views, even when cssentLUly phito- 
i^phioal as well «J practifSil, to be overruled. As long ago as 
iWnibtr 18-11, lie*subrt!itted to the Mnseuni Commiltoe of 
tho Royal jC!o]legD of Sm-geons the question of incorpomtiug 
in one catalogue and Sjjystem of arrangement the foeeLt boneaof 
extinct anitnals with the sikecimeus of recent 'ceteolugy, and 
shortly afturwifrds laid liefore the Committee u reltort puintiRg 
oat tho advantages of such a plan. Strangely enough, though 
receiving the Tonnal ppproval of the Council, no steps were 
taken to cany^it out as long asdic W'na at the ■College. He 
roturhed to the questiaQ in reference to the airaugemcnt of 
the ne\i{ Xationai Museum, and although no longer ^voeating 
HO complete aii incorpomtion of the two apparently in 

couBidcTatioii of the interests of the divkion into " depart- 
ments" which*he found in CKiatence there, he says, "The 
department of Zool^ry jii such^a museum should be so located 
as •to aiford the cosiest Lrunsit from the spocimeue of existing 
to thoHc of ^tinct enimala. The geologist devoted 

to tho study of the evidence of extinct vegetation ought, in 
like manner, to'huve mutins of comparing his fossils with the ' 
coUflctioas of recent plants." * Provision for auch an aiTange- 
ment is clearly indicated in all the early plans for 'the build¬ 
ing, in which the space for tha diOcrent subjects ie allocated, 
hut not a trace of it remained in the final disposition of the 
oontents of tho»museum, as Owen left it ia 1883. 

, Anotiier essential feature of Owen’s original plifn, without 
wluct,’he Bays, “Uo oollcetion of zoology can be regarded as 
toinplcte," is a^gidlcry of physical ethnology, the size of whicli 
he estimated (in 1862) at 150 ft in length by 50 ft in 
widtlu It was to eSmtain casts of the entire body, coloured 
after life, of characteristie parts as the head and face, 
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8keleA>ns of every variety axnmijed side* by aide for facility of 
couiparisioaj. tlie brain preserved in apirit ahowing its char¬ 
acteristic aise and diatinctive structurea, * The series of 
zoology," lie eays, " would lack its^inqpt iinportant fastare were 
the illnrinaiouB of the physical chaiactere gf the human race 

to be omitted.^'* * • 

An adet[uate eshibitiou of the Cetacea, both by mcana of 
stuffed ppecimens aud skdetoite, ulao tvlwaya formed a prominent 
element in hia demand for apace* " Birds, slieila, minerals" 
he wrote, “ans to be seen in any museum; but the largest, 
Btnmgcat! lareat epcdmcus of the highest daas of aniu^ can 
only be studifed in the galleTies of a national oufc^" And 
ugain: " If'[i notional museum does not afford the naturalist 
the meana of comparing the Cetacea, we uevar sliaJl know 
juiytbiug about these most singular aiid,anonialfiiiB aniniulfl. 

'Wlien. however, the contente of the museum were finally 
armiiged, noiMmilly under lus direction phyeicol^Qiliro^olo^ 
was only represented hy a few Hkelcione and skulls placed in 
n comer of the great gallery devoted to the osteology of the 
hlamiualia. the fine aeries of Cetacean ekcIeteiiB could only 
be accomiDodated in a most uiftuitable place for exhibition m 
u part of the basement not o^ginaUy* d^tined for any such 
purpoae. Tlie truth is that the diviismn of the musei^ 
establishment*into four distinct‘departmeiite, with ila 

own bead, left thd " superintendent" practically powerless, and 
Owen's genius did not li^ in the direction 'of such a re¬ 
organisation as might have been effected during the critical 
period of t?le removal of the ooUcctiona from Bloomsbury and 
their inataUftiion in the new building. Advanclhg age, also, 
probably indispoted him to encounter tlie d^cultics which 
inevitably arise from interference with time-bon^tircd traditions. 
At length, at the doee of the year 1883, being in dghUegi 
year -he asked to be rcbeved from the responsibilities of on^ 
oflic^ the dutia of which he bad pmcricaUy cea^ to perfonm 
The nine reniaining year-iof his life wefe spent m Focefiff 
retiiemeat at Sheen LodgP. p ideal tesidebce for one wlm had 
such a keen enjoj-ment of the charms of Nature ,n evei^foiin. 
for, though ao large a portion of lus actA'e life had been 
luissed among dry bones, anatomical speeiinens, inieroscopes, ^ 
i I 
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and bookfl^ he remincd n genuine love for nub-door d&turiil 
history^ anti the Bight of the deer and other animolB in the 
park, the" birds and infiEx^te in tile garden, the treea, flowera, 
and Varjfcg aspects of ihe^ sky, fiUcd him mth enthuBioBtlo 
adniimtiutL He also had hiB libnuy around hVli, and it is 
needless to say that the habib*of etFenuona work never deserted 
him till faHmg memory and bodily infirmity made it no 
Icjpger possible th contiTnjo tBat (low of contributions to 
scidhtidc literature Which had never ceased during a period of 
sixty-cwo jBars, liis first and lost papers being dated reepectively 
1326 and 1888- Hik wife and only child had died some time 
before^ but the eon (who had held an appointment in the 
Foreign Office) left a widow and eaveu childrenpVho, coming 
to^ reside with him at SheeHj. completely rclicTo^ hia latter 
days of the solitude in which they would otherwise have been 
liaijsed. Dnrkig Ae autumn of 1892 hia stretTgth gradually 
failect and he died on* the 18th of December, literally of old 
age: In accordance with hia own expressed desire, ho w^oa 
buried in the ehnrchjard of Ham, near Elchijjoud, in the 
same grave wijh hia wife, a laige and represon Native aBsetahkgo 
of men of scienee being presenl at the funeral ceremony. 

It may be thoughli that the prodigious amount of work 
tlfet Owen did in his special subjects would have left him no 
time for aiij other occupations or relaxations^ Imt this waa by 
no means the cose. He was a great readier of poetry and 
rotuaiiw, nnd, Iwing gifted witb n wondfjrful mfimory, could 
lepecit by heurt. even in his old age, page after page of 
^filtOQ and other fkvourito autbora. For music he Imd a 
positive pusSigti; Jo the tD<»3t busy period of hia life he might 
oonstautly be aien at public concerta, liatening with rapt 
attention, and 'iji iiis earlier ^ays was tiiiiifielf no mean vocalist, 
and ««iui?ed confiiderable proacieney in playing tbS violincello. 

^ He -was also a neat and (sareful drangbUjiniyi; the 'large 
number of nnatoiuical sketches he left behind him testify to 
his tndusriy in thik direction. His handwriting was umisually 
clear Vnd finished, considering the, vast quantity of manmicript 
that flowed from his pea, for he mrely resorted to dieLsUon or 
any labour-saving proccia. Only thoee who have hiid to elear 
_ oat rooms, official or private, which have been long oceupied 
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which he made with hh dwh band, and tinoat. of the 
booka he^wafl m the habit of using were filled w ith notes and 

comments ^ * * 

OwenVwaa a very temarkabla pcreocuility, both phyaicaily 

and mentally? He wna toU •but ungainly in with 

massive head, lofty forehead, cimonflly round, prominent, and 
expressive eyes, high cheek IkiiiDs, large mouth and projecting 
chin, long, lank, dark hair, and dming Mie greater port ot hia 
life. emooth-shavBQ fece, and very florid compkxiiip. Though 
ill hia genenil mtewoursa with others usually possessed of 
much of the* ceremonial oonrtesy of the old school, and when 
ia congenial oocfoty a delightful companion, owing to hia 
unfailing flow of anecdote, considerable sense bf humour, jmd 
atrongly-developed faeulty of iinaginotion, ho waa not only 
. an extremelj? adroit contro'Jfereialiflt, but'couW eay hard 
things 04 any one of tui adversary* or rival It was to 
Owen*a many-aided and very complex chttracter Sliat the 
remarkably, diderent estimates formed of him personally by 
his contcmponirieB was due. tJiifortiinatel^ he was often 
engaged in controversy, a ciiHumstance which led to a coin- 
parutive isolation in his posHion antoijg men who followed 
kindred pursuits, which was doubtless painful to hituffilf as well 
as to ottiera ■ It was this, combined with a certffin inaptitude 
for ordinary business affiiiis, which was the cause of his never 
having been called to i^npy several of tfic diatioguished 
nmniiil positions in science to wliich his uninenBO labours and 
brilliant lalents would otherwise have fairly entitled him. 
Over the British Association he presided at the meeting at 
Lacdfl in 1868, and he had Lia full share ofltioee honours and 
dignities to which a scientific ir^n can aspire/^hich involve no 
oorresponc^g duties or icsponsibLlitieSi. He was modij a OR 
* 1873, anii a K.C.B. on his retirement from the Musaiim 

18S4. He received the Prussian Order " P*nr lo Mdrito 
in 1851, the Cross of the l^nch legion of Honour in 1856, 
and was also decorated by .the King of* Italy with llie Order 
of St. Maurice and Su Lazarus, and by the^Emperor of* Brezil 
with the Order of the Bose, He was chosen one of the eight 
foreign Associates of the Institute of France in 1359. The^ 
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IJttiversitiea of Oifon£ Cambridgo, and Dublin coiifeti-^d*upcni 
him thdr *hoiioniry degrees, and he was air hotiorary or 
corresponding member of nearly eyery importatit acieotifie 
society in •the world. Tlje geological Society preseSitcd him 
with the WoUjLBtcm Modal in 1&38, and the Eoyaf College of 
Surgeons with ite Honorary ttold Medal in He waw 

the first to receive the gold medal established by the Linnesn 
Society at the cent&iaiy nftetmg^f that body in 1883. The 
Bdya] Sodotjj of wlficb He bec^e a Follow in Deoember 
lS34p and jn the Council of which ho served for five se^perate 
periodsi awarded him one of the Boyol Medals in tS46, and 
the Copley Medal in 1861, * 
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REMINISCENCES OF PKOFESSOB HUXLEY ‘ 

TliEiiB is utf intention in this paper of giving either a 
biogmphicat notice of rrofesaot Hoxley or 'im estimate of 
his position in scionca, philosophy, or litemtn^ Both have 
been done over and over again in nninerioufl journals and 
inagazinea that have appeared since his* death* The miin 
of his career, and his great contributions to Himmn 
knowledge, must be perieetTy familiar to the readers of this 
Beview. I hate, however, in lesponse to an appeal from 
the Editor, "put down a few personal reminisrances, gathered 
during a friendship of nearly forty yoaia, which may throw 
some additional light upon tlje chawctelr and private life of 
one in whom all English-Speaking peo^e must take a dhep 
interest.. In.doing this I fear *1 have been obBgwi to intro¬ 
duce myself to the notice of the reader mors frequently than 
I should wish, hut tbia s^ms inevitabUi in afti article of tlm 
nature, and I trust will be forgiven for the sake of the main 
subject. * 

When Huxley returned to London from hA four years' 
aurveying cruise in ILlLS. SatUtsnaJee, und^ the command 
of Captain Owen Stanley, E.X., one of the firsj»men of kindred 
pnmuits w^io took him by the*heQd was George.Busk, tJ^n 
•surgeon to fclie Semnan’s Hospital, the 'lying 

in the Thama off Greenwich, About this time Busk removed 
from Greenwich to Harleys Street, and although doing some 
practice as a surgeon, and^even attainufg to. the position of 
President of the Royal College of Surgeons, his main ocempation 
and chief pleasure were In purely Boicntifil pursuita, and his 
‘ Hie ..iMsricdii fimtv, Septemlmr ISSJ. 
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great iDterest Lu and familiarity with mierp^pie manipiilatimii^ 
(3specially ^14 applied to the Ktructure of lowly orgaiiiEed amiimL 
« foriiL&—then rather in its infancy—was a strong bond of 

sympathy f with Ilaxley* ^ In 1852-54 they tmnBluted and 
edited jointly KdlUkcr's iUanml f/ Mimim published 

by the Sydenham Society, T^is fact shows ttiat Huxley had 
# already made him^lf proficient in the German language^ as 
he had also, while* on bofflrd thi* taught himself 

ItaliaUj with the mniit objeftt of being able to read Dante in 
the origin Ell so wide were his interests and s)'mpathiea, 

• It was through Busk that I first bec^anie acquainted with 

Huxley. Tliis was shortly before his marriage, tlie incideiits 
oonnected with which were of a somewhat lomantk: charatter. 
Wlien the was in Sydney Harbour the ofiicers 

■were invited td a halb /ind young Huxley among the uumberp 
There for the iVst time hn met Iris future wlfe^ whose parents 
resided at Sydney. A*few days after they w'ere engag^^ and 

f the ahip^Bfiiled for the Torres Strait^ to complete the survey of 

t]ie north iwast of Australia^ all communication being cut oET 
for months at a timCp and then returned direct to England. 

At the end of'seven years, on tHuxloy^a appointment: to the 
School of MineSj ho in a j^pdtion to -claim his hridOj and 
wcfcoiue her to their bret home in SL John% Wood He often 
nsed to say t-kat to engage th<( iiffectiona of a youjig gijl under 
these cin'uinstsnccs, knowing that would luive to leave her 
for an indefinite* timop and with onl^ the remotest prrapect of 
ever nuiriydng, was an act tnost strongly to be reprobat^, and 
he often hdd it out as a warning to his children ifever to do 
anything of the kind, and yet they all married young and all 
happiljv Huxley^tfi love at first sight and consUincy during 
thCRje seven lon^y^s of separation wore richly rewurded, for 
it^ impossible to imagine a ^ir more thoroughly ♦juitecL I 
cannot'help relstmg a little incident which clinga to* my* « 
themory, though it tmppened full thirty years ago. A 
rather cynical and Vulgar-minded, ocquaintance of mine said 
to me tue day: I «fw Huxley in a box at the Drury Lane 

* Thcatro last night Can you tell me who was the lady with 
him ? ” After a ftw words of description I said: “ Oh^ that 

was Mra HuxleyIndeed/' he said ; ‘'I thought it could 
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not ht his ’wife, he was so very attentive to her all the 
evenitig." As mtitnate friends knew, they had at ,ficst many 
household Iroables and carca to contend vidth, a large family 
of young ^bUdren, much ill-healthy and not ^-ery sabundant 
tneuna, but* through it all Huiley'a patience and sweetness 
wore aidimrablBi The fSerce itpd redoubtable antagonist in 
the buttlefleld of ecientihc or theological controversy was all 
love and gentleness at borne. • • • 

The fact that be had sailed uiKkr (toptain Owen fstaiil^, 
who died when iu comnnaiid of the Jtaltlf*mike in Australia, 
brought him into very friendly communication with the 
Captain's brother, Arthur Stanley, the late dean of'Westminster, 
the Dean, »8 mnoy of us always used to, and still do. call 
him, just ift the first Duke of Wellington was atraya callod the 
Duke. If otwithstanding the great diff(!(^necs of their interne 
and pursuits, tiiey remained intimate until ^tanicy'e death, and 
to be with them when they met was a cure tiecasion. of htAiing 
much delightful talk and' many displays of playful ivit. If 
I had the faculty of a Boswell, 1 should have much wortl^ 
narrating oi'raiiiiy charming little dinner parties at one or the 
other of our housas, when H«jcley and the IJean were the 
principal talkers. I remem^r a ehdhicteristic rerteontre 
between them which took place on one of the ballot uighte 
at the Atheiiipnm. A well-kncwfii popular pna^her of the 
Scotch Presbyterian Church, who had made himself famous by 
predictionB of the speedy coming of the end of the world, was 
up for election. 1 was standing by Hu.\]ey when the Dean, 
coming stmight from the ballot bodies, turned towards iia 
" Well,” said lluiley, " have you been voting for C 't “—“ Yes, 
iudeed, I havf,” replied the Dean. Oh. I thought the priests 
were always opposed to the prophets," said I^xlay. " All f" 
replied tim Dean, with that wAl-known twinkle in his ejjg. 
r- Ihe sweetest of siiulc& " But, you see, T do not belrirva in 
his prophecid, and some pooplo say 1 am not mvgdi of a priest."' 

Speaking of Dean Stanley, I am rt^nded of ti very 
interesting meeting which took plae^ at ^my hmlte, in 
Liucola's Inn Fields, on 5sth 2fovcmber 1878, just after 
his return &om his visit to the United States. He had a 
great wish to see Darwin, who waa one of the few remarkable 
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men of the age with whom he wits not personiiUy acqvillinted^ 
They moved in tiOtatly diffeDenti circlii^, Darwin having, owing 
to ill-healthy long given ap going into geneml aoeiety^ Hij 
liad, howtverp a great I>ean'B'liljotaIityi 

oonrage^ and ehamntc^, and was glad of the o|h[3oitunity of 
meeting hiiEL So vre arranged that tlii^y should both come 
to lunelL They were mutnally pleased with each others 
although they luH not funny f^ubjecte in common to talk 
ubott. Dnnvin wna Up tH^ologian, imd Stanley did not Lake 
the slightf^t interest in nor had he any knowledge of any 
branch of natural history^ although his father was eminent as 
an ornithologist and President of the Linnean Society* I once 
took him over 'the Zoological Gardens. His remarks wore, of 
cQursej^ oTiginiil and amtiaing, but the aole interest h*e appe4ired 
to had in any of the animals was in treeing some hiuELan traitp 
either in appearam;^ or chEiracter? The Dean enjoyed intensely 
the broader aspects antkbeauties of nature as shown in scenery^ 
but thenletailfi of animal and plant life were entirely outside 
his eympathiea 

Another introduction eonsequent upon Hiccley'a voyage in 
the w'aa to Dr. Vaughan, then Headmaster of 

Harrow, iff a. Yau^han wjis /Japtsin Owen Stanky's siaterp 
atifl soon after Huiky'a return he waa asked to dine and pass 
the night at^arruw. This t/oa a new c^eperienc#^ The yoimgp 
rough suilor-aurgcon wjis nt first quite ont^of his element in 
the I’cfined^ BcKolastiCp eccdeaia&ticaj society he foimd hmuself 
plunged into. Among those who were prc3eat weis au Oxford 
don (the first of the class Huxley had ever met), #hose great 
learning, suAg nuinner and air of superiority during dinner, 
greatly ahirmeil^ i^nd repelled him, as be afteorards confei^cL 
Eed-time camoy and both stood upon the atnircosep lighted 
cffudlc id band. They looked straight into each other's eyes^ 
and the don addre^ed a few words directly to Huxley for thr 
first time. was much ititcrested, and an aniuuited con- 
veraation ensued Instead of bidding each other *' good night 
thoy dUjoumed^to a ^eighhouriiig pom, isut down and talked 
till two o'clock in the moniiug. This was the beginning of 
Huxley's life-longlftkiidsbip with the late Master of Bsltiob 
Dr. Jowelt 
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It ■my aurpliaa soiu0 pt'ople to know, but that he bas taW 
it limifleif in an exceedingly iniercating and ^Jlghtfdly 
written short autobiogtnphictil sketch prefixed to hia worka, 
that Hux% woe not in early_lirg anything of,what ia 
commonly ealled a natiwaliat. Moet men who have dis¬ 
tinguished themadves in the Jield of zoology or palicon- 
tology have loved the subject fironi thdr early boyhood, a 
love generally sliown by the formation -of collections of 
BpecimenA Huxley never did anythinji of the kind Hih 
early tastes were for literature and for engineering- Me 
iittributecl the awakening of his inteiest in anatomy to 
Professor Wharton donfifi's lectures at Charing Cmaa Hospital, 
where he reeved bis medical education. Wliartou Jones was 
one of tliB^piouects of microscopic research in.tliis country; 
a great enthusittst in liis work, but \ man df modest aftd 
exceedingly retiring dlspoaitioa, and very Uul® Jinown OQtmdo 
' a small cireJe of friends. He published several papefe on 
histology in the I'kiloiopkiecd Traimctions, and yiadc a 
specialty of ophthalmic surgery. Terhaps of his variona^ 
contributions to tlw advaacement of his subject, not the 
haiat important wna that of Making a scienftfic anatomiat 

of Huxley. , * * 

The next man wlio had a real milu?!nce upon Huxley's 
professional career was Sir Jolm Biuliardson, very keen 
zoologist, at that* time principal medical officer at Hualur 

• Hospital, near Portsraouth,jvhere the naval aadatant siiirgoons 
first pEooeediKl on appointment. It was thtough him that 
Huxley wus^ppointed u> the surveying ship, Jt&itteinake, 
He was not naturalist "to the expedition, as hasaljcen some¬ 
times said I ii^eed, he would at this time Imve been hardly 
qualified for such a poet, for, ultlioiigh he li^ published a 
short iiuper*ou the microecopic sjlructnre of tne human hai^, 

had as yet done Co zoological work, iforeover, thlwhip 

* did carty an* accredited natnialist, John Mai^gillivray, who 

published a A’krmfifle ^ tke^Vo/yagf of ** UdiUtstuike, 

dwrtnj 1846-50, in two voltes Cl852>/ , • 

Huxley's official duties were only with the health ^ the 
crew, and aa he Imd a surgeon above him, tie had plenty of 
leisure at biE comumud. How this leiBure was employed in 
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baa often been told. He Imd Lia tnk^o^'Ope with himi und 
be threw liiniBelf with the greatest ardour into the inveatiga- 
tiou of ^be stnietuie of the lowly orgunised beautiful 
fcTiua of animal life whieli abdundeJ in the^ieaa through 
which the ship sailed, and which the surveying opemtionfl in 
which she was engaged gave ample opportniiittes for observing 
under the most favonriibk!! conditiDtia. Thla vroa alroost a new 
iRijd of research. JTe kecame foacinated with It, and his 
sueceas in its pursuit was the main eauae of his adopting 
zoology sirf the principal subject to engage hia energies duriiag 
the rest of hk life. * 

As t^ild b^fore^ Huxley, unlike many other z£>ologistSp 
never a collej^tor^ and liud not the slightest tiiioture of the 
spirit of a urnsenm oumton He cared for a specimen 
according to jfhe jracSlties it 04foTded for invi;^tigation- He 
cut it up, got all the ^knowledge he could out of it, and threw * 
it awu^jT. I believe ho never nuuld' a preparation of nny kind, 
^and he cared little for dkseetjons sealed down in bottles. 

\Vlien, in 1862 , he was appointed to tbb Hnnteriau 
Profeasorship ".It the College# of Surgeons, he took for the 
subject of several ^'early courses of lectures the juiutomy of 
t}^ vertebnita, beginning with the primates, and m the 
subject was ^ hen rather newito him. and as it was a rule with 
him never' to make a statement in ii lecture that* was not 
rounded upon iiiM own actual observation, he set to work to - 
make a aeries of original dii^ectiotJ of oil the forma he treated 
ot rhese were carried on in the w^orkroom at tli« top of thV 
college, imd^mostly in the evenings, iifEer hk daily occupation 
at Jcrinyn Street (tha School of Mines, as it then called) 
nils over, an a^ngemeut which my reedente in the coll^ 
buildings onablt*! me to mak€ for him. These roams contained 
a kvgts store of niaietial, entire or partially dissected anima],^^, 
' preaen'ed in spirit, which, miHke those mounteil ib the mneemn. * 
were available for *fkirthor invest Ration in any dirt'Ction, and 
th^#. supplemeutcdi^occaflionjdly by fresh subjects from the 
jioola|ical Ganlenft, formed the Ibuudarion of the lectures, 
afterwards oandewsed into the voltunc on the Anatomy of 
Vortebmted Animals, publiBhed in 1871 , On thew evenings 
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it wiu^ahv’ftjfl my privilege to bo with and to assiauin 
the work in which htj waa 0 D;^^ed^ In disseqfing, as in 
everythmg else, ho woa a very rapid worker, going gtraight to 
the point Tio wiahed to flaoertain a firm and atondy hand, 
never divi*pt5d into aide iBBuca, nor wasting any time in nn- 
neco^aary polishing up for the psake of appoarancea^ the very 
oppofiite^ in fact, to what is eonimonlj known ob ^ finikin. 
His great fecility for bold •and dfkshing sketching catne^iii 
most usefidly ia this work, the noftea' Jic made bring largely 
helped out by illQstiiitioiia. He might have b^n a great 
artiiab, somo of bis anatomical sketehes remkiding me much 
of Sir Charles Bril^ but he never bad time to cultivate hU 
faculties in *thi 3 direclion. and, I believe, never* attempted any 
finished wlik His power of drawiijg on the black-board 
during the lectures wes of great assistajicc to him and to his 
audience, und this outdoor sketches, made during some of his 
travels, ns in Egypt, though slight wero full of artistic feeling. 
His genina waa also coaspienonBlj shown by thu elffi''er 
drawings, of^n full of pluyM fajicy. which covered the papeg^ 
that happen^ to he lying before him w hen sitting at a coimdl 
or committee meeting. On snail occasions his fiand was rarely 

idla « » * 

It is very aingular that althovigh, ns admitted by all vAio 
heard hijn, he,w'as one of the clearest and inoBFjploqticnt of 
scientific lecturenT of hie time, he always disliked lecturing ; 

• and the nervousncBa froin ^Mch he suffitsd id his early days 
was never entirely overcome^ however little apparent it might 
be to hie avldienoe After his first public lecture at the Eoyal 
Institution he received an anonymous letter. teUhig him that 
he had better^ot try anything of the kind s^dn, as whatever 
hu was fit for, it was certainly not giving lec^^irca 3 Instead 
of being discouraged^ he charoctenstically eet to wo^jk to^meri^] 
whatever faults he had of style and manner, with what edteese^ 

’ is weU knowm. Neveitbeles.^, he often told mf of the awful 
feeling of alarm which always come over Itim on entering the 
door of the lecture-room of ^the Eoyal Inijtitut^n, or cv#n the 
CoUege of Surgeons, where the subject was most familinli' and 
the niidicnce entirely ^'mpathetici He had*u fecliiig that he 
must break down before the lecture was over* and it was only ^ 
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bj# rBCddliug to hw memory tbe number of times 1^ had 
lectured without anythiug of the kind happening, and then 
drawing coudusions m to the iiuprobubility of its cxscurring 
now’'* thalj be was able to ^iwce bimsalf np to thS oSbrt of 
beginning hi5 discourse. tVlieu once fairly l\tay on his 
9ubj«jt all Buch appr^hensiov^ were at an end Such ei- 
periences oafe, of eourae, ir^ery oonunotijr but tlicy wtro probably 
aggravated greatly in Hd3:k/s*<Me: by the ill licalth, tJuit 
miserable, liypoehondfiiuid*dyapepaia wliich, as he aaya him- 
selh was his constant compnnion for th^ lust half century of 
his bfe. luring in mind the eerioue inroad this made in the 
amount of time avaihible for active employment^ it is morvcllouB 
to Lhiuk of the quantity be was able to aceompKsL When 
the time oomeii for fortuhig a just estinnite of the ’k^ue of bis 
scientific work* and if quality as iveli as quantity be fairly 
Lakeu^ into ucaount^ it whX wiL^'iout doubt^ bear comparison ^ 
w ith, \f it will not excaed, that of any of his coiitemporariea. 

Ifp instead of taking up medicine and afterwards science 
a profesdon, he had gone to the bar, he- must infallihly 
hare achieved the highest ntcitsure of success. As an advocate 
ho could scarcely luive been sufpas^ed His de^ir* penetrating 
insight into tbe ess^LtiiLk of a^ intricate question, the rapidity 
with wliich he swept aside all that wjig irrelevant, and tbe 
forcible waj^n which he could state the argwnent^ for bis 
own side of a case, and his brilLiant i*ow'er'*bf repart^^ would 
have been irresistible in a court justice. He was free ' 
from a quality which paralyses the efifective fiction of many 
iiien of great mental capiicity^—the faculty of ^eing f^me- 
thing at ielst of both sides of a case at the Bame time. 
Wlien he took up a cause he took it up in thorough earnest^ 
find it must admitied that there was then %^ery little 
chance of ^is feeling any sympathy for the othe^r side He 
hud ESmie fltrong ptejudieeB agamst doctrines, against inatitutionir*^' 
and against i^idividuak* and us his ^nature ivos iibaolutely * 
houest ftud truthful, he never to conceal them. On the 

other *handp no,maa Vos more loyal to the causes he approved 
of or the people he liked. Ho could always be mlicd upon to 
fiarry out to thff uttermost of hk iwwer anything he had 
tmdertaken to do. To tbe younger w^orkers in hk own fields 
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of re&arch nothing could exceed hia generojui asaistoflce, 
sympathy, and encouiageinent. These qualitiee * 01 *, ahpvB 
all othere^the main causes of the devoted attaobiueut he won 
&x>ni every one who was brought tinuch into persoijU contact 
with him. 

lu one of'the recent hiographical aotiodJ which have 
appeared of Huxley it is said that " no man of more reverent 
religious feeling over trod this earlh-'’ ^ statonaont ^jas 
much of truth in it If the term " refigiona ’* he limitea to 
•acceptance of the fommlanca of one of the current creeds of 
the world, it cannot be applied to Huxley, but no one could 
be intimate with him without fe el i n g that he possesBcd a deep 
Toverenoe for " whatsoever thioga ore true, whatsoever thinga 
are honcat, whatsoever things are just, whatfioft’cr things nie 
pure, whatsoever things are lovely, whatsoever things are of 
good report," hml an abboftAce of aU that iiP the revSisa of 
these, and that, although he found tlillleully in expreffiing it 
in definite words, he had a pervading sense of adoration for 
the inlinito,.verJ^ much akin to the highest religion. ^ 
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lyCJLOGIUM ON CHAKLES DARWIN ^ 

Ths CooDcil of the Society hm honoiu^ loo with 

the request th^t I would eay some words regii4:9i|ig the life 
enjl work of ^ur illix^trioue member Cherles Dtirwitip whose 
name^ it may ho saki with truths is moifo widely known 
throughout thi vrorld Ihan any other ^hat hfls been * 

enrolled upon the list Af Fellows o% the Society. 

Darwin baSj moreover, special oiaimB for coDOideration 
%om US on such an occasion as this, inasmuch ii^ a large and 
very important^ portion of his work was first communicated to 
the world by mea^ of pupcTe read at our meedogs and 
published in our Joqm^^L « 

Here, on the let of July 1853| was read the celebrated 
essay “On ^ftie Variation of Organic Beings in a iSmte of 
Nature^ on the Natural means of Selection, m the Comparison 
of Domestic Races and True Speciqfi,** * 

Here also were first made knowUi in a suixesaion of 
memoirs, e^rtending over many years, those remarkable investi¬ 
gations into the structure and life-hiBtory of plants, “any one 
of which, takeUjCftj its own meiita " (1 quote thtPwords of one 
of our leading rfiithoritiefi in t^is department of science), would 
abne J^aYe.Biftde the reputation of any ordinary bfitanist“ 

, iJorwin's life and Darwin's work are, howevgr, so fimiiljaf^ 
to every one* here, and have beerT so recently and so 
exhaufltively treated of, in every Aspect in which they can be 
\Tewei, that t* attempt to say ujiything new upon them, or 
even no clothe what k well-known in any original form, 
would be for me a hopelesa (ask. 

i * Ddbtnwr ^Hr^atiDa of thi Linn^ Sodetj, 21 EJi May ISSS. 
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Ttiff h^Yity with Which I will speak will therefore be not 
A measuie of our appretiation of the subject or of the man, 
but of a conviction that few words are needed to express what 

wa oil know and all feeL < • * 

The tBc^ntly published Lift Ikttcr$ haa brought before 
tt wide oiido oT reodeits a most vivid presentiment of what 

Darwin really waa ^ ^ 

A character no aimple, stf trons^i.reiit, So unaffected, duly 
lecoguiaing ita own strength, au(? at the same time fftllj 
conscious of its own imperfectioue, a Ufe Bo^smguforly 
couaistent, eo steadily uniform thronghout in its aims, and so 
undsviatmgly Taonest to oU its convictions; moh a character 
iind such a Rfe, already well known to his iutitoate friends, is 
now before* tbe whole world revealed, as one suiy say, to its 

very depths, * 

Nothing ihore of any in/poftanco, either » tharacter or 
life, will ever be known, ,^y additiomd detail of incident or 
adventure that can ever be brought to light, any,further 
publication pi Bw voluminous correBpondence, would only h‘l> 
iu little vacuities that may be left in the pietura, but wiU 
never alter the outlines, or iSie colour, or the tone. The 
pieture, as alreadydra'vn in thatjjook, will Amain, substantially, 
the flflTnft , for it ift that of the man liimfielf, and, as I hitve 
said, of. a man singularly free‘from the comfU^xities and 
contradictious wSich make up the composite character of 
many whose names havCp risen conspicuous hbove those ^ 
their fellow-men. To the adnumble ijualities of his domestic 
life, bis modesty, his gcaciousucBS, bis geniality, his generous 
appreciation of the work and opinions of otbert, has 

been fully i-erjdercd, even by the least symjMthetic critics of 
hia scientific work One of tlie most recent of Lbess is 
(.'onatrainerf to say, To know Darwin wofi to feel tjjttracted Jio 
^ ' liim; to knp^ much of him was to love him ^ 

It concerns us hete to speak rather of rfho one great 
characteristic which, throngkout the whold of Ids lengthened 
career, dominated all othef^, and made.liiiii ]^bat ho Wua,— 
the consuming, irrepte^ible longing to unravel the m^teiieB 
of living nature, to penetrate the shroud flfbich conceals the 
i HupakdirrAiflirlL , 
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cajifie^ utid iDethc»dd by which all the wondera and fill the 
diversity^ the beauty—yeSjaud al] the defortnity too—which 
we 15436 ajTQiind us in the life of animals and pbmte have Leeu 
brought liiwut* i . ' 

Against our igDomnce on thean subjKsfa bis life was one 
long battle, and in reading it^r history and setSng the gradual 
development of his plan of opera tions, one is continuiiUy re- 
miutled of a great'sttategfet direfttiDg a vast army epread over 
a fcde and TEuied fieltl of dparationa; now surveying the whole 
at a glttijce, now presHing on his various forces wheroTOu 
an openin^^ presents itself anyu'^here along the line, now 
carefully serntinisine the weak and the strong lK>iiJts of eveij 
poeitjou I omitting no pi'ccaution where danger fcltreatenSj now 
brmgitig one Jjmncb of the forces to hear* followed up and 
Bu]pported, if heed bo^ghy others of a difTerent kind, one after 
another, in cloi^^ arid tolling array; masses of facts^ expieriments, 
obserfutioDs, Hud orgivaciits Lhrown in to stop a breach or 
strengthen any menaced or wavering post, iind Jill arranged, 
^g^ouped^ tmirshalledi and handled with the skill and rigilance 
with which a guecessful genera! haiidlea a living^ariny m the 
conduct of a ^-eat and compUwtteJ campnign- 

To all moSt the ^work which we others do is 
hot irregular^ guerilla warfare^ attacks on isolated poinls, 
moK outpe^ Kkinniahing. tvhiJe bw was the-indefitigable! 
patient, unintormittent tod, conducted in siSch a manner and 
on eueh a acal^ that it could sam;^Jy fail to secure victory in 
the cud. 


# 


The ituiiti victoty gnuied by hj$ work wos, os ifro ull know, 
the dcstriiiitf^o of the conception of epeeios as being beyond 
ccrfeiift narrow limits fbted and unchaug0^^bler^l conception 
which piovailed'almost unireiHilly before his time. That this 
hjks been ^Jn^d chiefly by' meiuja of Darwin’s' work and 
writing, there can be no doubt. Let us udmit that othord*- 
Trod preparetl , the wiiy\ that the 'frork wiis* carried on 
aimultuneoiisly by many otbErs. also, that if the present 
genern’ly accepfed view is true, it ^ must have made its vmy if 
had not lived or spoken; I ^y, grant all tliis to the 
fuUest. and the fifct remains that he was the tuuin agent ia 
the oonyersion of ulmoat the wliole Boientifio world from one 
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to n t'outUy opposite conception of one ot the most important 

, operations of miture. • 

Such a revolution as this, with all its momentous cftn- 
fle<ioeocea 'to the etudy of eoology and botany, etfecticd in so 
short a EX** of time, is, (la has often been atad. without a 
parallel in the history of Bcijnco, and it ia one the full 
significance of which tlioae who Iiave not lived through it, and 
been worker at biology in both tht ^re-Durwinian and 
Darwinian epochs, lonst hud difhculty iT> realiBing. 

Tliere is, morfiover, no doubt hut that this rapid converaioil 
'was much fiiciliuited by the faficiiuiting naturo of tife theory of 
the oi^eration-of natural BOlcotion in iuteneifying and filing 
variation, ns origimiUy propounded in these rooms independently 
and simulfciueously by Dum-ui and by ^Valluoe, This theory 
has been subjected to keen criticLan,, and ilHficnltiea hAvo 

« imdoubtodedly been shown .in accepting » it *^*9 a eomplete 
explanation of nuiny of iha pheaomeia of evolution. * Tliat 
other factors have been at' work besides natural sel^dion in 
bringing about‘the present condition of the organic worli^ 
probiibly evei'y one now admits, as, I need not say, Darwin 
did himself. This, however, #s not the ooAsion to enter 
into a critical examination of Jthis huge and complex subject. 
Ttideed, the timft seems scarcely yet oonic when wo can do*so 
with ti^ ncc^fisaiy culruness autUiiupurtisltty. ^.^cejndioes on 
the one band and on the other, and the cloud of tfido*iiiaues 

* which Were aroused when the theory was first promulgated, 
and which prevented many from understanding what was 
really implied by it, still hover around, <md iiumy of us 
deem it best to rest with suspended judgment not only 
upon, this, bui^upoQ the vutionB other hypoljieses put foiwartl 
to aeeount for lha origin of species, and to liim again witli 
iDcreased inbcrest and kcsJ iS inve 3 tigute**thc ^facts upon 

r .^vhiah these hypotheses are based. No one can deuj'thut, 

• whatever e'»iffnioii maj* ultimately prevail regarding Darwirt 
and his works, the coolrover^ca that hove ^thcred round them 
have proved a marveUoiis atiniulufl to re^rch^amT hav* given 
new life to investigations ^nto a great variety of snhjgcts.— 
subjects 60 diverse as palxontology, morpbeiogy, cmbryolngy, 
the geographical distribution, the hobita, and the life-history 
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^ of, all liriog things.—into tveiy branchy in £act, of biological 
seienoe. 

* Th^y nare made ne abio nmlise in fuller msaaore than 
over befcir^ the depth of the still nnfathomed injuries that 
confront na everywhere. l*he ODdeaTonr to p^oetrate these 
mysteries^ to solve some of ^hese problems which lie every¬ 
where in our path in wonilering through the hold of naturep is 
snrel}^ a most kgilimate employment for the faculties of man; 
adU he who has devoted this endeavour a life of patient. 
oagOTip iind, abcFve ali» honest toil^ andaunted by constant 
physical inlaknesa and suffering, and hjia steadily per^vered 
to the end in his one great aim^ alike through evil report and 
good report, deserres oar gratitude and our roversnee* 

Though Darwin did not tear down the cur tin n which 
obtoutes oar gaze int^j the pist and by bare to our vision the 
birtb^of life, lyid |il] its varioua^ manifestations tupon earthy as ^ 
has bfcen too rashly sajd by soma of hia enthusiastic dUcipkSp 
he liftC]^ the veil here and there,. Bund gave us glimpses wbich 
^vill light the path of those who follow ia bis steps, and, even 
mcra than this^ he ahowed by Ins life and by hia work, beyond 
any one of ago in whick we liv^ the true melhods by 
which alone the scefct^ of nature may be won. 
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